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I. DEVELOPMENT AND PRODUCTION OF COMPUTERS AND CONTROL EQUIPMENT 


A. General Treatment 


MINSK COMPUTER INSTITUTE WINS PRIZES FOR SOFTWARE DEVELOPMENT 
Minsk PROMYSHLENNOST’ BELORUSSII in Russian No 2, 1979 pp 36-38 


[Interview with Gennadiy Dmitriyevich Smirnov, Chief Engineer of NII EVM 
[Scientific Research Institute of Flectronic Computers] ] 


[Text] The 1978 USSR State Prize for developing, putting 
into production and incorporating operating systems for the 
Unified System of Computers for the Socialist Countries was 
awarded, among others, to countrymen of ours: Chief Mathe- 
matician of the Minsk Computer Production Association Alek- 
sey losifovich Garo, Department Chief of the NII EVM [Scien- 
tific Research Institute of Electronic Computers] Eduard 
Vikent'yevich Kovalevich, and Division Chief of the same 
institute Lyudmila Trofimovna Chuprigina. 


In an interview with our correspondent, the Chief Fngineer 
of NII EVM, Candidate of Technical Sciences and USSR State 
Prize winner Gennadiy Dmitriyevich Smirnov talked about the 
essence of their work and about the prizewinners themselves. 


[Question] This is the second time that work done by members of your organi- 
zation has won the high honor of the USSR State Prize. On the first occa- 
sion, the award was for developing, putting into production and incorporat- 
ing the computer as a whole, while now it is for a certain part of the whole. 
What, specifically, is involved? 


[Answer] Our current prize is unusual not only because it is the first one 
actually to be awarded for software, but also because it is the first one 
awarded to developers of the Unified System of Computers for the Socialist 
Countries. To make the significance of this clear, I will have to go into 
the history of the question a bit. 1 trust you have no objection. 


[Question! Of course not. 


[Answer] A good deal has already been said and written about the unified 
system of computers as a whole. For example, everyone knows that these 
machines are software-compatible and “understand” each other very well, 








which theoretically makes it possible to design a unified electronic manage- 
ment network stretching from the individual enterprise to the state as 4 
whole. But this is just one of the advante.<s of the unified system. An- 
other is that the system has eliminated some peculiar “individual satrapies.” 
The problem was that until recently individual departments and plants vere 
holding to certain points of view which we might call conservative: even 
though an approach might not be the best, it was their om. “Departmental” 
machines differed from one another in terms of their basic elements, their 
design, their “philosophy,” their capabilities and the languages in which 
they communicated with humans. Under the unified system, on the other hand, 
the only remaining differences are in levels of capability, by which I mean 
storage capacity, speed and ability to perform certain types of operations. 


The advantages might seem incontrovertible. Nontheless, the architecture of 
the current unified system was met with hostility by a number of scientists, 
including some very distinguished ones. The scale was finally tipped to our 
side when the illustrious scientist and scientific organizer Mstislav Vselo- 
vodovich Keldysh came out in favor of the current unified system architec- 
ture. 


[Question] It would seem that these days, when tve scientific and technical 
revolution has swept across the world and new scientific and engineering 
ideas are blowing in the wind, as it were, it simply could not happen that 
one developed country could diverge sharply from the others. If a divergence 
arose it would be eliminated rather quickly, wouldn't it? 


(Answer) This is true even in our extremely complicated area of science and 
engineering. If you will recall, about 4 years ago I said that the logic of 
the unified system's developrent will make our computers equal to those of 
any foreign company in design and engineering. And we can even now state 
with confidence that our processors are on a level with the best foreign ones. 


‘yuestion] And on the other hand, it is probably hard to avoid being influ- 
enced by the solutions found by those who have proceeded you: for if there 


is a possibility of taking advantage of existing achievements it would seem 
foolish not to do so. 


[Answer] I agree: ultimately the most advanced developments have a certain 
effect on everything we do in the computer development field. For instance, 
ge are developing the unified system in the light of the structure of ad- 
vanced computers, and as a result our expenditures on developing the system 
have been lower. 


[Question] Why is this so? 


[Answer] We set curselves the task of developing computers whose software 
would incorporate all achievements worldwide. This, by the way, is the same 
thing that all self-respecting companies in Furope and Japan do. 








Let. we give an example. An automobile has four wheels no matter where it is 
produced. The principles on which all its major systems and assemblics are 
jesigned are also the same. Where is the difference, then? In shape, in 
production processes, in design innovatiors within the systez. 

t is the same with computers. The basic principles are the same. The design 
principles are traditional in ny ways (within a given generation, of course). 


4 e i 
But the differences lie deeper than in an ordinary machine-building product. 
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WORK OF LENINGRAD SCIENTIFIC-RESEARCH COMPUTATION CENTER 
Leningrad LENINGRADSKAYA PRAVDA in Russian 15 Apr 79 p ? 


[Article by Zh. Manilova: "The Strategy of Creativity”] 


[Text] In this article we discuss the Leningrad Scien- 
tific-Research Computation Center of the USSR Academy 
of Sciences, which was set up only a few years ago. 


The present level of Soviet science is perhaps illus- 
trated most clearly by the activities of this institu- 
tion. This is not only because it has a group of power- 
ful computers at its disposal, but also because its em- 
ployees are engaged in work related to the solution of 
basic and applied problems in computer technology and 
control processes. 


“It would be difficult to overestimate the scientific and practical impor- 
tance of one of our research subjects, which is directly related to the 
creation of multicomputer complexes,” says Professor V. M. Ponomarev, di- 
rector of the VTs [Computation Center]. "We now have at our disposal some 
extremely good hardware: two of tt most powerful Soviet computers, each 
of which is capable of performing a million operations per second, along 
with the newest third-generation computer system and a whole collection of 
control computers. This is very good hardware, but each of the computers 
has its flaws. Combining them into a unified system will give us not only 
a total gain in capacity, but will make a qualitative difference." 


As is obvious, the subject that the VTs's leader considers to be the most 
important focus of the center's scientific research is directly related to 
improving the efficiency and quality of the work done with this hardware. 
What we are talking about here ‘s how to make computers from different 
classes, with different purposes, understand each other and work together. 
Should they be “taught” a single language, should they be made to understand 
each other's language, or should a translating machine that facilitates com- 
munication be created? 


We will not examine in detail how and why the VTs's scientists chose the 
path they consider to be the most fruitful one. We will only say that this 
path makes it possible to approach most closely the next important boundary: 











the creation of a unified computation and information network that connects 
the VTs with academic institutes, large enterprises, sector scientific-re- 
search institutes, and VUZ"s throughout the city. 


The first stage of this network has already been built. Almost all of 
Leningrad's academic institutions have direct access to the VTs's computers. 
Thus, the main reserve for increasing the effectiveness of scientific re- 
search--automating scientific searching and the control of experiments (as 
was specifically pointed out in the decisions of the 25th CPSU Congress)-- 
has already been put to use. 


It is no secret that research results and their completeness and quality are 
directly dependent on the amount of information that is processed. At the 
same time, there are areas of science that basically cannot be developed 
without the help of modern compiters. This is why, in particular, the Len- 
ingrad Institute of Nuclear Physics and the Physicotechnical Institute are 
primary users of the Center's computer time. 


It was not too long ago that many institutes dealing wich biological sci- 
ences and practically all collectives concerned with solving humanitarian 
problems of science and social problems having to do with the development 

of society functioned here in Leningrad without a serious computation and 
information base. With the creation of the Leningrad Scientific-Research 
Computation Center of the USSR Academy of Sciences, which was able to "lock 
onto itself" dozens of scientific establishments in record time, this state 
of aftairs changed radically. The Institute of High-Molecular-Weight Com- 
pounds, the Institute of Silicate Chemistry, the Zoological Institute, the 
Leningrad branch of the Oceanological Institute, the Institute of Physiology 
imeni I. P. Pavlov, the Institute of Evolutionary Physiology and Biochemistry 
imeni I. M. Sechenov, and many other establishments of an academic nature 
that are engaged in solving the fundamental problems of science were active- 
ly connected to the "researcher-computer-researcher”™ system. 


Ho-vever--and this is an extremely important fact--the collective of the 
Leningrad Scientific-Research Computation Center has never concerned itself 
and does not now concern itself solely with the needs of fundamental science. 
As the most powerful computation center in our city, it is deeply penetrated 
by the interests of sector and VUZ science in Leningrad, as well as the in- 
terests of production units and other spheres of the city's life. Here the 
practical utilization of the VTs's computer technology is closely related to 
the development of theoretical control problems. One specific problem will 
serve as an example: the creation of a complex of algorithmic models for 
predicting the economic and social development of Leningrad and Leningrad 
Oblast. In order to build these models (the VTs is doing this work in col- 
laboration with the collective of the Northwestern Branch of RSFSR Gosplan's 
Central Scientific-Research Institute of Economics), the scientists had to 
concern themselves with the fundamental problems of managing large systems. 
The first results of this joint work are already being used in territorial 
planning. 
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VY. P. Sukharichev, scientific worker in the 

Research Automation Laboratory 
4 second example may be even more typical of the VTs's activities in the 
continuous solution of scientific and practical problems. While working on 
the theoretical problems of controlling a “man-machine” system, the scien- 
tists found themselves at one of the “hot spots’ of automation: so-called 
continuous automation, which is capable of encompassing the entire produc- 
tion process for an industrial article, from planning to manufacturing. 
The VTs's scientists are working with the collectives of the Burevestnik 
and Izhorskiy Zavod associations to solve this problem, which is of extreme 
importance for industry in Leningrad. 


he role that this unique establishment will play in the near future is 
quite large. We have in mind the creation of the Northwestern Science Cen- 
ter in Leningrad. Coordination of the work of scientific collectives in 
such a large region of the country and an increase in the effectiveness of 


research on all levels would, of course, be impossible at this time without 
a serious computation and information base. The Leningrad Scientif ic-Re- 


search Computation Center of the 


SSR Academy of Sciences will become such 
a base tor the northwestern part of the USSR. 


As far as prospects in the more distant future are concerned, by 1990 the 
Northwest's computation and information network, centered around the VTs, 
will become part of the "SSR Academy of Sciences’ Unified Computation and 
Information Network. 


CSO: 1862 19 








PROSPECTS OF DEVELOPMENT AND EXPERIENCE OF USING COMPUTERS 
Baku VYSHKA in Russian 17 Jul 79 p 2 


[Interview with Academician of the Ukrainian SSR Academy of Sciences, head 
of the Department of Probability Theory of Moscow State lniversity imeni 
Lomonosov, member of the Presidium of the Board of the All-Union Society 
"Znaniye" Boris Vladimirovich Gnedenko in Baku by N. Rostetskaya] 


[Text] [Question] Boris Vladimirovich, we know that you came to Baku to 
familiarize yourself with the operating experience of the Public Institute 
of Mathematical Methods of Production Management, which is operating in a 
municipal organization of the "Znaniye” society. Before touching on this 
problem, tell us about the role of mathematical methods in improving the 
management of production and about the prospects of ASU [Automated Manage- 
ment system] and of computers. 


[Answer] As is known, the great mathematician Einstein never memorized 
mathematical formulas, regarding this as an impermissible luxury. He simp- 
ly knew where to find them. And if a person who maintained enormous know- 
ledge in his memory was quite recently regarded as erudite, this would not 
make sense at present. It is presently important not to memorize, but to 
know where one can rapidly find the necessary data. The computer has be- 
cene the unique electronic memory of man. Mathematicians and programmers 
at one time turned their attention in searching for spheres of computer 
vtilization toward large volumes of calculating operations in production 
management. Thus, new hardware--computers--determined the extensive use of 
economic-mathematical methods and models which could not previously be used 
due to the great laboriousness of calculating operations. This signified 

a real revolution in production planning and control. Mathematical methods 
‘nd computers became the most important means of improving the socialist 
system of management. 


ihe skill of using these methods is especially important at present with re- 
gard to the very large volume and extreme complexity of industrial produc- 
tion, when old methods of management no longer serve their purpose. Here is 
an example. The speed of drawing pipes and steel sheets by rolling mills 
reaches 1.5 kilometers per hour. Different parts undergo several thousand 
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very complex operations in the modern electronics industry. Thus, man is 
unable to respond in time to the changes of the production situation. Ob- 
servations now being made in some fields of chemistry showed that the pro- 
duction process is maintained in a satisfactory state 8-i0 percent of the 
time during manual control, while the process is far from the optimum state 
during the remaining time. As a result, product quality is inadequately 
satisfactory and overconsumption of materials, machine-tool time and an in- 
crease of transport expenses occur. And these additional expenses are so 
high for overconsumption of raw material alone that they completely overlap 
the wages of workers and employees at some enterprises. Hence, it is clear 
that new methods of managing the production process must be more operatively 
introduced. Those methods which would make it possible to take into account 
the production situation in time, to predict changes in the conditions of 
the production process and to make the necessary decisions in time must be 
introduced. As I already said, computers now have this capability. However, 
machines themselves are incapable of managing. 


[Question] Thus, the efficiency of using computer technology for introduc- 
tion of ASU at the present stage is determined to a significant degree by 
the presence of good specialists. 


[Answer] Yes, this is exactly what I had in mind. We now have remarkable 
third-generation computers, but unfortunately, we still do not know how to 
exploit them as we should. I am convinced that the personnel problem is 
now being advanced to the forefront. I know, specifically, that an extreme- 
ly acute situation has developed in our republic with regard to specialists 
for ASU and computers. For example, in order to train a single programmer, 
he must be sent to Moscow or Leningrad to study. But the need is now num- 
bered in 3-digit ‘f not 4-digit figures. Consequently, specialists should 
be trained on the job. As you can see, the problem is very important and 
not such a simple one. 


In arder for computers to render real assistance, work of two considerably 
different aspects must be carried out. First, the quantitative model of 

the real process--the mathematical model--must be developed. It should in- 
clude the necessary management action with different changes in accomplish- 
ing production processes. Moreover, this model should indicate the very 
best method of solution. Second, this mathematical model must be programmed 
into the machine so that the machine itself can exercise the necessary man- 
agement effect without human assistance. Our industry is now producing a 
large number of modern computers. Many enterprises, research institutes, 
ministries and so on have been provided with these computers. And there is 
an acute need for training specialists who would be familiar not only with 
the specifics of the activity of one or another sector, but also with the 
principles of using computers and programming production problems for read- 
out on computers. There is an extreme need to improve qualifications in 
this direction. The scientific community has offered its service in assist- 
ing to improve the qualifications of engineering-technical personnel in 


12 








computer operation and management problems in a number of cities--Moscow, 
Minsk, Kiev, Sverdlovsk and Baku. 


[Question] What can you say about the work of our Public Institute of 
Mathematical Methods of Production Control? Does it fully correspond to 
its designation? 


[Answer] The initiative group of specialists in Baku is primarily the 
rector of the Azerbaijan State University [ACU], Doctor in Physicomathemati- 
cal Sciences, professor Mamedov, chief of the Department of the Computer 
Center of the AGU Makhmudzade and the laboratory head, Candidate in Techni- 
cal Sciences FKorzh, who organized the public institute in 1975. And I 
should say that interesting experience has been accumulated during 3 years 
of operation in training of specialists, which was why we came to the capi- 
tal of Azerbaijan. 


We attentively familiarized ourselves with the work of the institute. Its 
activity deserves the highest evaluation. A total of 315 specialists has 
already been trained here, who are equipped not only with theoretical but 
primarily with practical knowledge in the field of computer programming and 
use. It is interesting that 129 persons from those who studied at the pub- 
lic institute received promotions in the ASU and IVTs [ Information-computer 
center! systems upon recertification, while 82 specialists were transferred 
to management positions. Specialists of 126 Baku enterprises have been re- 
tained at the institute. And the fact that the efficiency of computer utili- 
zation was increased in the republic is undoubtedly of direct relationship 
to the foregoing. 


I feel that the institute has found a very, I emphasize, very successful form 
of operation, having concentrated training in a 6-month training deadline. 
Exercisés are conducted during the daytime rather than during the evening 
when the specialist is already tired and, therefore, he can fully devote his 
e’forts to study. Conducting practical exercises makes it possible to check 
what each student has achieved in computer programming and use. I feel that 
the experience of the Baku specialists is valuable and deserves to be dis- 
seminated beyond the republic. 


But this does not at all mean that everything has already been done in Baku 
in training the named specialists. Thus, specifically, I feel that the 
nstitute should deepen its program even more and should make it more com- 
“licated. This is what I have in mind. It is known that a functional sub- 
‘ystem cannot be represented in the form of a single general model. There- 
fore, individual, special models must be developed in practice which must 
subsequently be synthesized into an organically connected complex. We have 
already learned how to develop special models, for example, the balanced 
model of Tekhpromfinplan or the model of operational production planning, 
but we are not bringing it up to development of a complex of economic~-mathe- 
matical models. 


13 








[Question] Consequently, the time has come to talk about the qualitative 
aspect of personnel training’ 


[Answer] Exactly. I feel that there is every capability of doing this at 
the institute. In my opinion, attention should be turned toward mathemati- 
cal modeling of production processes. The given topic is followed insuffi- 
ciently clearly in the present program. True, the institute is experiencing 
some difficulties. Thus, despite the constant attention which the sunicipal 
organization of the “Znanive” society is devoting to it, the institute does 
not have enough rooms to ccmduct group exercises. I think that if the insti- 
tute had a larger auditorium, it would be possible to expand this useful and 
necessary work. 


In order that technology satisfy the wide demands of production and in order 
that the ASU not be concerned with individual narrow production problems, 

one must study and learn how to fully utilize the enormous capabilities of 
computer technology. Experience shows that problems of controlling the pro- 
duction process during a shift occupy no more than 6 minutes of machine time 
during petroleum cracking, while the remaining time can be used to solve 
other problems. For the machine to operate at full capacity, it is absolute- 
ly necessary that the specialists controlling its operation be capable of 
forcing the machine to fully manifest its enormous capabilities. 


‘OQuestion] Boris Vladimirovich, what is the difference in the work of our 
public institute from the activity of institutes in other cities of the 
country? 


[Answer] The fact is that all these institutes, except the Sverdlovsk Insti- 
tute, are operating during the evening, without a break from production. It 
is natural that this situation does not always yield the desired result. 
Moreover, topics are more of a survey nature at many institutes, which natu- 
rally does not produce the desired effect. More detailed study of the program 
is conducted at Baku and, which is important, computer technology is used in 
teaching practice. Im addition, study with a break from production increases 
the feeling of responsibility in those who are undergoing training at the 
institute and makes it possible to place more requirements on them at the 
enterprises which send them for st 


The fact that the institute at Baku is recruiting prominent scientists from 
different cities of the country and even from abroad to train specialists 

in mathematical methods of production management deserves universal attent tor. 
For example, Academician Boltyanskiy and doctors of economic sciences Dudin 
and Zaytsev from Moscow, Corresponding Member of the Academy of Pedagogica! 
Sciences of the German Democratic Republic, specialist in mathematical plan 
ning Wolfgram Horst, Doctor of Economic Sciences from Bulgaria Khristo 
Georgiyev, associate professor Petrov of Moscow State University iment 
Lomonosov and others have given talks to the students of the Baku Institute. 
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[Question] What does the board of the Presidium of the All-Union Society 
"Znaniye” plan to do with regard to study of the work experience of the 
Baku Institute? 


[Answer] We propose that a discussion of the Baku experience be held at a 
meeting of the scientific-methodical council and that some recommendations 
be introduced which will be distributed throughout the oblasts and republics. 
We have already requested the management of your institute to illuminate 

its experience in the journal SLOVO LEKTORA and also to prepare pamphlets on 
the subjects of instruction for publication at the publishing house of the 
All-Union Society “Znaniye.” We are given great significance to this. 


[Question] Boris Vladimirovich, you have given lectures to the students of 
the Institute of Mathematical Methods of Production Management, have lectured 
at the university and have met with your own former pupils. What is your 
opinion about the growth of the School of Applied Mathematics at Azerbaijan 
and of its achievements and quality? 


[Answer] A number of Azerbaijan scientists have now gained All-Union recog- 
nition, having defended their doctoral dissertations. Mathematics is now 
being developed creatively in Azerbaijan. Serious attention is devoted here 
to the applied aspects of mathematics, including those topics which are nec- 
essary for development of fields of knowledge specific to your republic. I 
would like to emphasize that specialists in the field of mathematical sta- 
tistics and probability theory are extremely necessary for further advances. 
The Azerbaijan State University is faced with even more important work in 
this direction, but I-am confident that it is capable of solving this problen, 
since it has enormous experience in educating talented researchers in other 
fields of mathematics and of all natural sciences as a whole. 


The 25th CPS!’ Congress devoted important attention to further improving the 
efficiency of automated management systems and computer centers. Good ex- 
perience has been accumulated at Baku in training of specialists in this 
field. The main thing is not to dwell on what has been achieved, but to 
proceed further, to convert from solving special problems and development 

of individual models to an organically connected complex as a tool for tore- 
casting, future and current planning, organization of production, regulation, 
accounting and analysis of the production of an economic activity of the 
enterprise. 

3444-6521) 
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USSR 
mii MANACEK AND THE AUTOMATED MANACEMENT SYSTEM 


Novosibirsk EKONOMIKA I ORGANIZATSIYA PROMYSHLENNOGO PROIZVODSTVA in Russian 
No 5S, 1978 pp 100-112 


TYCHKOV, YU. I., candidate in technical sciences, Honored with the State 
Prize of the USSR 


[Abstract] The introduction of automated enterprise management systems 
(ASUP) has been ineffective in a number of instances. The author attributes 
this situation to the failure of managers to utilize the capability of conm- 
puter equipment for preparing special management information on various mana- 
gerial levels. It is suggested that the ASI/P should incorporate information- 
al subsystems for managers. This recommendation is based on 10 years of ex- 
perience in development and utilization of the “Apparat” automated management 
system. Development of this system was begun in 1968. Until 1974 the work 
was based on business agreements with NIISistem [Scientific-Research Insti- 
tute of Automated Systems of Planning and Management] of the Ministry of In- 
strument Making, Automation Equipment and Control Systems, with participation 
of the Institute of Economics and Organization of Industrial Production and 
the Computing Center of the Siberian Department of the Soviet Academy of Sci- 
ences. During this period, the major subsystems were introduced at the en- 
terprise, and a collective of programmers and problem formulators was or- 
ganized. Since 1974, all work on the ASUP has been handled by the efforts 

of this collective. However, the creative cooperation with scientists goes 
on. The collective is provided with scientific and procedural consultations 
on further development and improvement of the system. The hardware in the 
“Apparat” automated management system includes third-generation computers 
(initially the ASVT-3000, and subsequently the ASVT M-4030). Peripheral 
equipment for data collection and transmission is extensively used in the 
automated management system. All warehouses of the enterprise are equipped 
with RP-50 recorders, which are now being replaced by the updated RI-7501 

and RI-7701. An explanacion is given of the jobs handled by subsystems of 
operational-calendar planning, techmical-economic planning, management of 
labor resources, retooling, and material-technical supply. The information- 
al subsystem for managers (managerial information system) is considered to 

be the most effective tool for improving efficiency in enterprise manage- 
ment. This system has been conducive to smooth production flow, and has 
helped in meeting deadlines on mastery of new items. It is recommended that 
the manager should be directly involved in setting up the proposed subsystem 
in every ASUP. 
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B. Problem Areas 





UDC 681.3.001 


PROBLEMS IN PUTTING TOGETHER COMPUTING FACILITY COMPLEXES BASED ON SMALL (SM) 
COMPUTER ASSEMBLY MODULES 


Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 5, 1979 pp 3-5 


[Article by Ye.N. Pilinov and A.N. Kabalevskiy, candidates in technical sciences, 
and V.A. Antonov and M.A. Ostrovskiy, engineers] 


[Text] The modular principle of designing computing and control complexes is 
one of the key principles of modern computer technology (VT). Modularity is 
employed extensively in the development of VT facilities, since it makes it 
possible to satisfy the diverse requests of users with a limited manufacturing 
nomenclature. The idea of designing a general-purpose set of functional and 
structural modules from which it is possible to create systems of different 
capacity and for different purposes has at the present time already been ia- 
plemented in many computer systems. In particuler, modular systems have 
appeared which are accessible to the user at the stage of their installation 
and which have been named modular systems (AS's). 


Domestic practice has confirmed the effectiveness of the modular approach to 
the design of VT facilities. The development of systems such as the ASVT-M 
[modular system of computer technology] and YeS [unified system] computers 
has become an important stage in the development of domestic VT. The fur- 
nishing of ASU's [automated management systems] with computing facilities 
has been raised to a qualitatively new level. The design of complexes of 
diverse structure and purpose has been simplified considerably. The employ- 
ment of unified elements in the creation of VT facilities has been extended 
greatly. But in spite of the definite progress achieved as the result of 
the creation of AS's, a number of problems relating to the development, 
manufacture and delivery of complexes for a steadily broadening range of 
ateas of application have still not been solved. This relates primarily 

to the problem of putting complexes together. The state-of-the-art level 

f modularity of VT facilities does not always make it possible to get rid 

f technically groundless redundancy. As before, the labor intensiveness 
of developing documentation for complexes is considerable. This results 

in the higher cost of systems and lengthens the time required to design 
them. 


In this article is discussed the problem of putting complexes together, tak- 
ing into account the experience of developing the SM-3 and SM-4 UVK's [pro- 
cess control computer complexes]. 
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It is customary to divide control and computing complexes into specific (SVK's), 
standard (TVK's) and basic (BVK's) (fig 1). Specific is the term used for a 

UVK put together in keeping with the customer's specifications and designed for 
a specific (sometimes special) application, Standard is the term used for a 
series manufactured UVK used by the customer chiefly as a finished product and 
designed to solve standard problems; it can also be used in putting together 

an SVK. Basic is the term used for a UVK intended as a rule for use in putting 
togetiicer TVK's and SVK's. 
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Figure 1. 

Key: 

l. Sphere of manufacture >. SVK 

2. Units 6. Complex for use in ASU and for indepen- 

3. BVK dent use 

4. TVK 7. Sphere of use 


These complexes differ from one another in purpose, as well as by the fact that 
they are put together by different organizations: SVK's by the customer or 
planning organizations associated with it, on the basis of assembly modules; 
and TVK's and BVK's by planning organizations of the major computer developer, 
using a more extensive nomenclature of modules. 


It is obvious from fig 1 that a user of VT facilities, using them in an ASU 
or in different computing complexes, assigns preference to TVK's and SVK's; 
individual units and BVK's are used chiefly for putting together TVK's and 

SVK's. 


From the viewpoint of users of computing complexes, SVK's and TVK's supplement 
one another: AS's should include a sufficient TVK nomenclature, for these 
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have all the advantages of a finished product from a plant and at the same 
time make possible the delivery of SVK's, which wore fully respond to the 
specifics of an individual application. 


Since for different areas of application it is necessary to develop many TVK's 
which differ in equipment structure and software, and for the specific applica- 
tions of users it is necessary in addition to create a great number of SVK's, 
the labor intensiveness of putting together complexes is an important indicator 
of the quality of AS's. It is possible to achieve a considerable reduction in 
labor intensiveness by automation of the design process. 


In this article a study is made of the functional principles of designing 
complexes and a classification system is suggested for the assembly components 
of AS's, which represents a necessary step in solving the automation problen. 





Functional and Design Structure of a Complex 


The basis of any modular system is assembly components (SK's) and software 
modules. The layout process consists in selecting the components needed to 
produce a complex with the assigned characteristics, in connecting the con- 
ponents with one another structurally and electrically, and in the generation 
of systems software and tests of the complex. 


The nomenclature of SK's in a mojular system is determined on the basis of 
the stipulation of reaching an acceptable compromise between the flexibility 
of the arrangement and its complexity and cost. If the structure of SK's is 
limited only to large units, thes the arrangement will »be simplified, but 

in many instances the necessary flexibility of the arrangement will not be 
made possible or unacceptable redundancy will be evidenced. 


It is possible to achieve maximum flexibility and minimum redundancy by in- 
cluding in the S% nomenclature all elements accessible to equipment developers, 
but here the labor intensiveness of developing complexes wiil be increased and 
it is necessary to form a large amount of documentation for a number of small 
units which are nor tco often used in putting complexes together. With this 
approach the assembly of complexes is also inevitably complicated, since the 
number of components arriving at the assembly section will increase. 


Assembly compunents accessible to the user in putting toget>»er an SVK are 
called assembly modules. If the process of prefabricated assembly of complexes 
does not assume the performance of complex technological operations and the 
resence of special-purpose sonitoring equipment, assembly can be shifted to 
the customer's site. In addition, in this case all SK's available to the 
veloper can in principle be recommended for inclusion among the number of 
assembly modules. But, since this involves a number of difficulties of an 
organizational nature, among the number of assembly modules are included only 
certain SK's especicily often used in complexes, and those of them whose 
hookup is accessible to the majority of users. Since the procedure for assembling 
a system of SK's and assembly modules is structured identically, only SK's 
are considered further in this article. 
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Assembly components and assembly modules can he divided into the following 
groups: functional elements--FE's (complexes and units); mounting structures 
(blocks, rack, and the like); auxiliary elements (power supplies, fans, and 
the like); and electrical connection elements (cables, matching elements, and 
the like). 


Functional elements are the major SK's of the complex, performing individually 
or in combination the entry, conversion, storage, transmission and output of 
information. 


The major FE of a complex (fig 2) is the processor, Pr, which executes the 
functions of arithmetical and logical conversion of information. 
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Figure 2. 

Key 
l. Complex 6. VU 
2, Pr 7. ¥FB 
3. SU 8. MUU 
4. K 9. IU 
>. APD 


[he processor can be included in the complex as an independent FE or as part 
of some complex which is included as an assembly element in the structure of 
the complex being put together. External equipment is connected to the pro- 
cessor via an input/output interface (system interface). A "common bus” 
system interface is usea in SM-3 and SM-4 complexes. A functional element 
connected to the system interface and performing one or more functions of the 
complex is called a system unit (SU). 





System units can centain FE's of a lower level, each of which executes one or 
more functions of the SU, In turn, this element can consist of FE's of a still 
lower level. 
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The number of functional levels in a complex is determined by the degree of 
modularity of the particular system, In fig 2 is given an example of a 
functional breakdown of a complex into FE's included tn its structure, Here 

an external unit, VU, is an FE directly performing in an SU one or more of the 
complex's functions; the controller, K, ts an FE controlling one or more VU's; 
the data transmission unit, APD, is an FE designed for exchanging information 
between the controller, K, and remote units; an actuating unit, IU, is an FE 
directly performing in a VU one or more functions of the complex; and the local 
control unit, MUU, is an FE whose job is to control one or more IU's. 


All these FE's, for purposes of improving the flexibility and convenience of 
the arrangement, can be divided into functional units, FB's, which perform 
standard functions in the respective FE's. The criterion for isolating these 
is their ability to be employed independently in different combinations with 
other FE‘s. 


The flexibility of a modular system is determined to a great extent by the 
structures selected for implementing SK's. 


Functional elements are formed structurally as one or more structural units 
belonging to one of the following levels: printed-circuit boards--level I; 
cassettes--level II; enclosed units--level III; and racks--level IV. 


At each of these structural levels, in addition to FE's, there are mounting 
structures which serve to install FE's and lower-level mounting structures, 
as well as base structural elements (KE's) used as a frame for a mounting 
structure of an individual level. 


Thus, at each structural level it is possible to isolate the following elements: 
a base KE, a mounting structure, and functionally complete and incomplete ele- 
ments. 


In the table are given recommended terms for different kinds of elements of 
al’ structural levels. 


In SM-3 and SM-4 complexes base KE's are used at all the levels listed above. 


All KE's, including base KE's, are installed in the assembly process in one 
of the base KE's of the next level; enclosed units can be placed also on a 
free surface (table or pedestal), and racks only on the unoccupied surface of 
a floor. 


‘he basic arrangement unit in SM-3 and SM-4 complexes at the present time is 
.he enclosed unit (arrangement on the rack level), It is possible to assemble 
in it a fairly complex functional unit (e.g,, a processor, MOZU [magnetic core 
storage], and the like) or an entire complex. The frames of enclosed units 
enable the individual-instrument and rack built-in execution of enclosed units. 
All unit frames, in keeping with the recommendations of the International 
Electrotechnical Commission (MEK), have the same width, equal to 482.6 m, 
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The height of units is always a multiple of the U module used in the MEK 
system, equal to 44.45 mm, which simplifies the installation of units in 
racks; furthermore, the height of units must not exceed the value of 120, 
Enclosed units assembled itn unit frames are interconnected by means of cables 
and plug connecttons, 


Table 
Structural Basic Struc- Mounting Functionally Functionally incomplete 
Level tural Element Structure complete element 
element 
[ Printed cir- Mounting Functional Block of elements 
cuit board board block of 
elements 
II Cassette Mounting Functional Cassette block 
frame cassette cassette 
block 
III Frame of Self-con- Self-con- Enclosed unit 
enclosed tained tained 
unit mounting enclosed 
block unit 
IV Racx frame Standard Functional Enclosed rack 
rack rack 


In the SM-3 and SM-4 system the capability is also provided for an arrangement 
on the following two levels: in the enclosed unit it is possible to install 
mounting cassettes, and in them, in turn, blocks of elements. Cassette blocks, 
just as are enclosed units, are connected with one another and with units 
hooked up to them by means of cables and plug connections. This makes it 
possible to assemble elements at all levels, except the first, not only at 

the plant, but also at the user's. 


In this case the functional structure is not related to the design structure, 
i.e., there is no distinct correspondence between the functional level of the 
SK and the level of structural implementation of the latter. For example, an 
SU can be designed as a rack, an enclosed unit, a cassette or board. It 
should be mentioned that if an FE of the i-th level is implemented at the 
j-th structural level, then this means that an FE at the (i-1)-th level must 
be implemented at the (j-1)-th structural level. For example, if a complex 
{s manufactured tn rack form, then FE's of the next level in line--SU's--can 
be made as enclosed and cassette units and even as blocks of elements, i.e., 
at any structural level, which must be selected primarily out of consideration 
of minimizing structural redundancy, The same applies also to other FE's 
(controllers, functional units, and the like). 
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Functional completeness is a necessary property of an assembly component. 

Here assembly FE's can be executed structurally both as individual structures 
(e.g., am enclosed 0ZU [main storage] or timer on a printed circuit board) 

and with several structures not strictly interrelat.d (a display in the form 
of an enclosed unit wtth an interface cable and interface element block). At 
the same time, KE's not having functional completeness or, on the contrary, 
containing several different FE's, it is not advisable to consider as assembly 
elements. 


The clear distinction between the above-mentioned concepts was taken into 
account in the development of the system of documentation for SM-3 and SM-4 
equipment and complexes. 


Successive Stages in Solving the Problem of Putting Complexes Together 


The first step in putting together any complex is the logical and functional 
arrangement, i.e., determining the list of FE’s which must be included in 
the structure of the complex being put together. E's are selected by means 
of catalogs of hardware and software. The inclusion of an FE in the structure 
of a complex depends on the user's requirements with regard to the entry, 
output, storage or processing of information, as well as on the conditions 
for functioning of the software selected. For example, the inclusion in a 
complex of an external magnetic disk storage can be dictated by the need to 
store data on the part o! the user or by the employment of software with 
magnetic disks as the system's medium. The logical arrangement of a complex 
is usually accomplished by adding units to some sort of BVK or TVK. Here 

in the complex being put together there can be some redundancy with regard 
to functional units. In the logical arrangement the physical addresses of 
VU's are precisely defined. 


The next step is the electrical and structural layout, which consists in se- 
lecting the variant for the distribution of FE's and in calculating the number, 
required for this, of mounting structures, power supplies, cables and other 
auxiliary elements. 


A certain place in the mounting structure is required for the installation of 
each FE in the complex. In addition, an FE represents a definite electrical 
load for the complex's signal sources and power supplies. These values are 
presented in the catalog description of each SM-3 and SM-4 UVK unit. 


In the electrical and structural layout different variants of the distribution 
of FE's are considered in turn, Por each variant a determination is made of 
the required number of additional mounting structures and power supplies, 

the length of interface cables and power cables is estimated, and the load 
capacity of transmitters in interface lines is calculated, If it is necessary 
to increase the load capacity of the complex, to functional units are added 
interface extenders, for which, in turn, are solved problems of electrical 

and structural layout, In the layout process it is necessary to take into 
account the fact that FE*s can include not fully occupied mounting structures 
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and free power supplies. The most acceptable distribution variant is form- 
lated by the technical documentation, The electrical and structural layout 
sequence is described in procedural recommendations for layout, 


Documentation on TVK's and SYK's at the present time differs considerably 
with respect to structure and labor intensiveness of fabricatic:1. Since 
TVK's are products finished at the plant, they are assigned a complete set 
of design and utilization documentation. for SVK's are issued only documents 
required for assembly of the complex and testing its good working order. 
This is explained chiefly by the fact that the delivery of specific-purpose 
complexes has become more and more widespread, 


But, as has been demonstrated by a detailed analysis of different documents 
for a complex, the amount of documentation for TVK's can be reduced a great 
deal upon the condition of an intelligent structure for documentation for SK's. 


Considered essentially entirely new for a complex as a whole is documentation 
which reflects the layout steps described in this article--the creation of a 
functional layout, layouts for electrical connections and for the arrangement 
of units in racks. The remaining documentation for the complex, including 
for software and tests, should properly be a part of the documentation for 
assembly elements and software modules included in the complex. 


The various documents representing part of the design documentation for SK's 
can be divided into three groups: a) those reflecting chiefly the functional 
characteristics of an assembly component (technical description, technical 
specifications, etc.); b) those establishing chiefly aspects of the design 
execution of an SK (assembly sketch, general electrical circuit, etc.); and 
c) those containing distinctly pronounced traits of the functional or design 
structure of an assembly component. 


For the purpose of reducing the total amount of documentation developed in 
the creation of a modular system, it is necessary to issue a complete set of 
documentation only for functionally complete elements united by a single 
structure. For elements not having an aggregate structure, it is advisable 
not to issue documents of group "b," and for functionally incomplete elements, 
documents of groups "a" and "c." 


For all SK's it is necessary to develop specifications (a specifications list) 
and a list of purchasing items. Documentation for SK's structured in this 
manner will make it possible to facilitate considerably the development of 

the following documentation for the complex: 


1) Documents which must be developed anew for a new complex, thereby almost 
not using any documents for elements included in the complex (e.g., the patent 
form, list of operating documentation or general electrical circuitry), 


2) Documents obtained by means of fairly simple algorithms for the processing 
of documents for SK's included in the complex (in particular, various lists). 
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3) Documents put together from different documents included in the structure 
of SK documentation. 


The careful development of a system for the inclusion of key documents, of 
instructions for their composition and of tables of the structure of documenta- 
tion can reduce considerably the labor intensiveness of issuing documentation 
for a complex. 


The problem of putting together complexes originated in connection with the 
rapid and ever continuing expansion of the range of application of VT facili- 
ties. Users of them, not having sufficient skills for independently working 
on putting complexes together, nevertheless precisely formulate requirements 
for their functional structure and do not always agree to adapt their problems 
to the limited nomenclature of BVK's and TVK's produced by industry. This 

has resulted in the necessity in developing individual VT units and modules 

of to an ever greater extent being concerned with the convenience of their 
layout in creating complexes. Some problems which must be understood at the 
present time by specialists involved in the development, manufacture and utili- 
zation of VT facilities have been discussed in this article. 


COPYRIGHT: Izdatel'stvo Mashinostroyeniye, PRIBORY I SISTEMY UPRAVLENIYA, 
1979 


8831 
cso: 1863 
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STRUCTURAL AND FUNCTIONAL CAPABILITIES OF PROBLEM-ORIENTED THIRD-GENERATION 
ANALOG-DIGITAL COMPUTING COMPLEX=S* 


Moscow PRIBORY I SISTEMY “PRAVLENIYA in Russian No 5, 1979 pp 5-8 


[Article by V.B. Ushakov, deputy director of NiIschetmash [Scientific Research 
Institute of Computer Building] and doctor in technical sciences, and I.M. 
Vitenberg and G.M. Petrov, doctors in technical sciences] 


[Text] There exists a certain range of problems which it is not feasible to 
solve with only digital or only analog computer hardware. These problems 
involve the necessity of reiterated modeling (or of numerical integration) of 
a system of differential equations. These are problems relating to the study 
of complex systems for controlling aircraft, to the statistical investigation 
of dynamic systems and to their optimization and identification, as well as 
field problems resulting in solving equations with partial derivatives. 


These problems are characterized by the algorithmic employment of a processor 
which models (solves) a system of differential equations. The employment for 
this purpose of only digital hardware causes unjustifiably great expenditures 

of time for obtaining the required number of solutions for a system of equations, 
and attempts to use only analog hardware encounter complexity in the organization 
of algorithmic processes for it. Because of the employment of analog-digital 
computing systems (ATsVS's) for the purpose of processing problems requiring 

the algorithmic employment of analog processors (AP's), the time and cost of 
solving a problem are reduced dozens and hundreds of times. 


Especially considerable savings can be achieved by using third-generation ATsVS's, 
with automated AP's and a highly organized software system (including a subsystem 
for automation of programming). 


Problem-oriented ATsVS's can be of different configurations depending on 
their purpose. 


*Prom data of the Fifth All-Union Scientific and Technical Conference “Further 
Advances in Analog and Analog-Digital Computer Technology" (Moscow, November 
1977). 
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System I--for analog-digital processor modeling of real processes--contains 
a digital processor (TsP) and an AP linked to it (fig 1), 
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Figure 1, System I--for Analog-Digital Processor Modeling of Real 
Processes 


This, on the basis of the complexity of the process to be modeled, can have 
a structure which grows in relation to its computing capacity (e.g., by 
parallel connection of several standard analog processors). Included in 
both processors are the respective digital and analog peripherals (the TsPU 
and APU). 


System [I--for digital control of analog processes (or monitoring of them)-- 
consists of a control TsP and units for conversion and linking (UPS's) with 
the process or real equipment (RA; cf. fig 2). Im UPS's, when necessary, it 
is possible to increase the number of direct (analog-digital) or inverse 
(digital-analog) conversion channels. 
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Figure 2. System II--for Digital Control (or Monitoring) of Analog 
Processes 


System IIlI--for analog-digital processor modeling of processes or for controlling 
them (fig 3)--is characterized by the fact that in it, by employing modern 
analog-digital computer hardware, the idea is implemented of creating a com- 
plete set of three major compatible units--the TsP, UPS and AP--included in 
en analog-digital computing complex (ATsVK), from which the user himself can 
nut together the configurators he needs for problem-oriented ATsVS's for differ- 
nt purposes. From the block diagram shown in fig 3 it is obvious that a 
specific configurator can make possible both the processor modeling of processes 
and control of them, In processor modeling (in the case of simple processes) 
a TsP and AP will be used, and in complex processes with rapidly changing para- 
meters the connection between processors will be implemented via a UPS, For 
controlling (monitoring) simple processes (RA's) a TsP and UPS are used; for 
controlling complex processes AP's can be actuated simultaneously. In this 
case the controlled process can be modeled with the latter, and automatic 
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control of the process itself will be performed with reference to the mismatch 
between the parameters of the processor model of the process and those of the 
real process, 
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Pigure 3. System III--for Analog-Digital Processor Modeling of Complex 
Processes or for Controlling Them 


Under the heading of domestic third-generation ATsVK's come the ATsVK-3 [1] 
complex created at NiIschetmash (Moscow) and the “Rusalka” [2] hybrid computer 
hardware (GVS) complex developed at the Institute of Control Problems (Moscow). 
As an example, below are given a block diagram and the key technical character- 
istics of the complex of ATsVK-3 equipment (fig 4). 
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Pigure 4. Block Diagram of ATsVK-3 ATsVS: K - K--channel-channel 


Key: 
1. To TsP 


As is obvious from the block diagram given in fig 4, in a system of the ATsVK-3 
type as the TsP is used a digital computer of the R-10 (YeS-1010) type, and 

the role of AP's ts played by analog computers of the AVK-32 type (from one to 
three of them), 


The most important characteristics of the digital processor, by which was de- 
termined its selection for the ATsVK-3, were its computing capacity (speed 

of response, capacity of main memory, command structure), the method of 
exchanging data with external units (routine interrupt, capability of direct 
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access to memory, operation through standard channel), and the structure of 
peripherals. Of the modern digital computers included among YeS computers, 
these requirements are satisfied fairly completely by a small digital computer 
of the YeS-1010 type, which has a channel for direct access to the memory and 
hooks up to a standard YeS computer channel, The YeS-1010's peripherals in- 
clude a typewriter, a cathode ray tube alphanumeric display, a line printer 
and a punched tape data input/output unit, A magnetic disk unit is used as 

an OZU [main memory]. The key technical characteristics of this digital pro- 
cessor are given below, and its general appearance in fig 5. For the analog 
processor included in the ATsVK-3 the distinctive features are the presence of 
a circuit for automatic control of operating units (including units for switching 
solving circuits) which operates under the control of digital programs, the 
presence of broadband operating units with an operating frequency band of up 
to 10 kHz, and improved precision in the implementation of mathematical opera- 
tors with a scale of varikbles equal to 10 V. 


Key Technical Characteristics of TsP (YeS-1010) 


Time for performing operation in us: 


Addition 2.1 to 3.1 
Multiplication 9 (40*) 
Division 10 (45*) 
Main memory 
Capacity in kbytes 64 (32) 
Access time in us 0.9 
Word length in bytes 2 
Standard YeS computer channel adapter In keeping with 
OST4 GO. 304.000 
Maximum transmission rate of adapter in kbytes/s 140 
Channel for connecting standard external units "Minibus" 
Maximum transmission rate of "Minibus" channel in kbytes/s 250 
Magnetic disk storage: 
Capacity in kbytes 800 
Access time to memory in ms 10 
“ate of data transmission in kbytes/s 150 
Software 0S-10 
Peripheral equipment: 
Typewriter "Soemt ron-529" 
Alphanumeric display "Videoton-340" 
Punche!d tape input unit SK-320 
Punched tape output unit SR-37 
Magnetic tape storage (two units) YeS-5010 
‘O~place alphanumeric printer YeS-7184 


*In program run 


The first ts achieved because of a digital address system used for all operating 
units, digital automated input of values of constant factors, initial conditions 
and data for adjusting nonlinear dependences, as well as the presence in the AP 
of a block for coupling with the standard YeS computer channel and of “parallel 
logic." 
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Figure 5. General View of Type YeS-1010 TsP (Without ATsPU [Alphanumeric 
Printer] and Alphanumeric Display) 


The high speed of response of the analog processor is made possible by the 
employment in it of a scale for variables equal to 10 V, by the improvement in 
this way of the dynamic characteristics of operating units, and also by the 
special design of the commutation board (with a removable plugboard) and operat- 
ing units, which guarantees minimal capacitance in the inputs and outputs of 
operational amplifiers. Broadening of the operating frequency band is also 
related to the implementation of the AP on a new microelectronic element basis. 


The precision of the execution of mathematical operations in the AP has been 
improved as the result of utilizing new principles for tae design of nonlinear 
units, and of using in it analog and analog-digital microcircuits and a system 
for thermostating solving units. Below are given a list and the number of 
operations performed by the AP's solving units, which have a unified design 
basis, and the key technical characteristics are given, 


Type of operation Number of operations 
realizable in a single 
unit 

Integration of four variables 2 

Summation of four variables 4 

Derivation of nonlinear function; 

With one variable 1 
With one variable and automatic adjustment of 
nonlinearity l 
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Sine-cosine trigonometric conversions 
Multiplication by two variables 
Multiplication by constant factor; 

Of 20 variables and derivation of two sums of 


variables 


Of nine variables and derivation of sun of 


variables 


Establishment of coupling of outputs of 16 units 


with inputs of 16 units 


Comparison and shifting of variables 


Nm 


1 


l 
4 


The AP's peripheral units are an oscillograph, an X-Y¥ plotter and a digital 


voltmeter. 


As the basic AP in the ATsVK-3 complex is used an AVK-32 type analog computer, 
included in the AVK-3 third-generation analog computing complex created at 


Nilschetmash under the guidance of V.CG. Belyakov [3]. 


AP is shown in fig 6. 


Figure 6. 


A general view of this 





General View of Type AVK-32 AP (Without Peripheral Input/ 


Output Units) 
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Key Technical Characteristics of AP (AVK-32) 


Range of variation of analog magnitudes in V 
Number of basic operations by types; 
Integration 

Summation or inversion 

Setting constant factor 


Reproduction of nonlinear functions with one variable 


Multiplication with digital-analog converter 
Multiplication, division, squaring, extraction of square root 
Integration time in seconds 


Basic normalized error in percentage of execution of operations: 
Integration with time equal to ls 
Inversion 
Automatic setting of constant factors 
Reproduction of nonlinear function with one variable in 
angular points 


Multiplication 
Frequency passband in Hz in execution of operations: 
Inversion 

Setting constant factors 

Reproducing nonlinear function with one variable 


+ 10 


20 

48 

140 (20 
with manual 
input) 

24 (4 with 
avtomatic 
input) 

20 

16 

From 1°10 
to 10 


oli 


0.05 
0.03 
0.02 


C.15 (for 
ps *abola) 
0.1 


2500 
6000 
2500 


The unit for the conversion of variables and linking the TsP with the AP (the 
UPS) makes possible the exchange of information through 144 channels with analog 


inputs and 32 channels with digital inputs. 
of the UPS are given below. 


ley Technical Characteristics of UPS 


hange of variation of analog magnitudes in V 

Number of channels for conversion of analog magnitudes into 
14-bit binary code; 
With following and storage mode 
Without this mode 


Number of channels for conversion of digital signals into analog: 


Linear 

With multiplication by an analog magnitude 

Discreteness of real time pulse repetition rate (set by 16-bit 

digital code) in us 

Conversion channel parameters: 

Fundamental normalized static error in percentage: 

In commutation and analog-digital conversion 
In digital-analog conversion 


32 


The key technical characteristics 


+ 10 


16 
128 (256) 


8 
a4 


1 to 256 


0.05 
0.025 











Additional total temperature error in commiation and analog- 


digital conversion in percentage per °C 0,004 
Additional temperature error in digital-analog conversion in 

percentage per °C 0,004 
Timge in us: 

For computation and analog-digital conversion for two channels 25 
Por digital-analog conversion 15 


in analog-digital conversion channels operation with access and storage an- 
plifiers is possible for the purpose of improving the dynamic precision of the 
UPS. Por the purpose of increasing the conversion channe’s in an ATsVS, the 
parallel operation of two or more (up to 16) UPS type analog-digital units has 
been provided for. A structural diagram of a UPS is shown in fig 7. 




















Figure 7. Structural Diagram of UPS 


Key: 
1. To digital computer 


In keeping with the functions performed, a UPS consists of two parallel-operation 
analog-digital conversion units, 4, with 72 channels in each unit and a con- 
version time of 20 us; of two digital-analog conversion units, 5, each of which 
contains four reference 14-bit and 12 multiplying digital-anal.g converters 
with a conversion time of 10 us; control and linkinr units; real time signal 
units; and units for coupling with real equipaent (1, 6 and 7, respectively). 
Unit 7 couples the UPS with RA having singJe-bit digital input and output sig- 
nals. A distinctive feature of the struccural diagram of the UPS is the employ- 
ment of a system of unified buses and transmission lines for digital, control 
and identifying information, which in combination form the so-called common bus, 
2, of the unit. All signals are transmitted from unit 1 to the operating units 
through common bus 2, but are picked up by operating units which at the given 
moment are logically connected to it via the linking units, 3. The structure 
adopted, similar to the structure of the SAMAS system, makes possible unified 
principles for connection to bus 2 anc for the exchange of information between 
different operating units, and unified control and identification signals, and 
makes it possible simply to change the number of operating units in the AP. 
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The transmission and cutoff of all signals between unit 1 and cperating units 
are controlled by interrelated response signals, which makes i’. possible to 
monitor continuously progress in the executton of information input/output 
operations, as well as to diagnose probable malfunctions in the UPS. Included 
in common bus 2 are 16 code lines and 20 communications lines, through which 
are transmitted control, identification and real time signals. 


A general view of the UPS developed at NiIschetmash is shown in fig 8. 





Figure 8. General View of Conversion and Linking Unit--the UPS 


When employing a channel-channel type of adapter (cf, fig 4), the ATsVK-3 can 
be connected to a YeS computer system of a higher level containing a graphic 
lisplay unit (e.g., of the YeS-7995 type), high-efficiency digital processors 
and external memories. In this case it is possible to design high-capacity 
modeling and computing systems (so-called two-level systems), 


Problems relating to the applied software of third-generation ATsVS's are 
expansion of the class of problems which can be solved with them and facilitation 
of access to them. This refers to the greatest extent to the AP, which is ex- 
plained by the maximum utilization of its capacities resulting from its auto- 
mated preparation for operation, 
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The structure of the applied software of the ATsVK-3 is shown in fig 9. 

Among the key applied software subsystems governing interaction between the 
user and the computing system let us name the programming automation subsystem 
and the dialog subsystem (the latter is designed for changing the parameters 
of the AP). Expansion of the class of probleme which can be solved is made 
possible by the programming automation subsystem and a library of applied 
analog-digital software. 
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Figure 9. Structure of ATsVK-3 Applied Software; Pr--program; T--trans- 
lator 


Key: 
1. Facilitation of interaction 4, Dialog subsystem 
between user and ATsVK and 5, Programaing automation subsystem 
6 


AP , Library of applied analog-digital 
2. Applied third-generation software 

ATsVK software 7, Pr for entry of raw data into AP 
3. Expansion of class of prob- 8. Pr for automatic commutation of AP 

lems solved 9, Pr for control of AP modes 


[Key continued on following page] 
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10. Pr fcr output of data 18, Digital computer programming system 


ll. Pr for debugging AP 19. Pr for analog-digital integration 
12, Third-levyel language 20, Pr for solving equations with partial 
13. Second-level language derivatives 
14. Pirst-leyel language 21. Pr for overall control and information 
15. Language for assignments exchange 

to subsystem 22, Pr for implementation of optimization 
16. Language for assigning methods 

parameters 23, Pr for statistical study of dynamic 
17. AP programming system systems 


The programming automation subsystem assumes access to it from several language 
levels, the highest of which is the problem-oriented, and does not require of 

the user practically any knowledge in the area of programming. The lowest level 
relates to automation of programming for the AP alone. The structure of software 
and its functional capabilities can vary as a function of the type of TsP used 

in the structure of the complex. 


In terms of its element and design basis, the ATsVK-3 complex belongs to third- 
generation computers. In its units are extensively employed solid-state inte- 
grated microcircuits in operational amplifiers, switching elements, resistor 
arrays, digital-analog converters, etc. Conversion and linking units and the 
AP are in the form of standard racks similar in dimensions to the designs used 
in Yes computers. The complex of an ATsVK-3 model occupies an area of 15 to 

20 m-. 


As examples of the effective utilization of ATsVS's abroe’, it is possible to 
cite some problems in the optimization of complex dynamic systems. For example, 
the calculation of the lifetime of a satellite with an IBM 7094 digital computer 
costs 2400 dollars, versus 21 dollars when using an ATsVS. In an investigation 
of the dynamics of a missile involving 6200 solutions, 200 and 1.7 dollars are 
spent per solution, respectively, and in studying dynamic processes at a nuclear 
power plant (3000 solutions), 2000 and 100 dollars per solution, respectively. 


Ar alog-digital computing systems and their application are highly promising. 
Their development, in the opinion of the authors, will proceed in the direction 
of a further increase in automation of the preparation for problem solving and 
information input/output, of "parallelization" of the computing process in an 
ATsVS, of the employment of a microelectronics base in the form of BIS's [large- 
scale integrated circuits], and, in particular, of microprocessors, as well as 
of the development of software by employing hardware and software, Future 
/TeVK's will create for the user even greater opportunities for putting together 
ncoblem-orlented computing systems for quite different purposes. 
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UDC 681,3:62-181.4:62-52 
EMPLOYMENT OF MICROCOMPUTERS IN AUTOMATIC MONITORING AND CONTROL SYSTEMS 
Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 5, 1979 pp 9-10 


[Article by V.S. Tikhonov, general director,” Lenteplopribor” NPO [Leningrad 
State Electronic Heat Control Devices Plant Scientific Production Association], 
and G.I. Gil‘man and S.D. Al'tshul’', candidates in technical sciences] 


[Text] In modern automatic monitoring and control systems the implementation 
of diverse functions is required, such as, e.g., organization of the gathering 
of information from a great number of data transmitters, the amplification and 
functional conversion of signals, coding, mathematical and logical processing 
of measuring information, the representation and documentation of data, and 
the like. 


The hardware methods of equipment design used up to recent times, even taking 
into account the extensive utilization of the principles of modularity and 
unification, have all the same resulted in a considerable nomenclature of 
special-purpose equipment and units for control and data processing. Further 
advances in automatic monitoring devices and equipment, associated with the 
expansion of functional capabilities, improvement in reliability and reduction 
of the labor intensiveness of designing and manufacturing products, will proceed 
in the direction of the greater employment of microprocessors (MP's) and micro- 
°c mputers. 


Tue employment of MP's and microcomputers in automatic monitoring and control 
systems has made feasible a fundamentally new arrangement for channels for 
gathering, measuring and monitoring information, based on a hardware combination 
of measuring and signal conversion equipment with data processing equipment. 

In this case execution by the MP of the functions of scaling, linearizing, 
olerance checking, automatic error correction, and the like considerably sim- 
nlifies the analog signal conversion channel and improves its reliability. 

(P's built into peripheral automatic monitoring equipment, including commutation, 
amplification and data transmitter signal coding equipment, make it possible 

to create active units for communicating with the controlled process, which 
perform a number of new functtons (e,g., adaptive signal switching), as well 

as to relieve the central control unit from solving many problems associated 
with organizing the operation of input/output units. 
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An example of the realization of a microprocessor unit (MPU) for designing 
centralized monitoring units is the basic model A330-25, developed at the 


Lenteplopribor NPQ, in which as the central contro] unit is used an "Elektronika 
In combination with standard units of the ASKR complex, 


$5-02" microcomputer. 


the A330-25 unit (fig 1) makes possible the gathering, measurement, processing 
and representation of up to 64 unified analog and 40 binary signals. The 
sequence for interrogation of input parameters is governed by a program, and 
modules for the commutation of binary stgnals have built-in hardware for 
implementing the initiative commutation function, i,e., for issuing interrupt 
commands to the microcomputer only tf but one binary signal has changed its 
state from "0" to "1" or from "1" to "0." In the coding of analog signals 
(10-bit binary code at the output of the ATsP [analog-digital converter]), pro- 


vision has been made for periodic testing of the measuring channel by supplying 


reference signals and making the appropriate correction in the microcomputer 


when necessary. 
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Figure 1. Structural Diagram of Basic Microprocessor of A330-25 Unit: 
AD--analog data transmitters; DD--binary data transmitters; 
KSVU--type BA09-005 commutation unit for high-level analog 
signals; KDS--type MAO9-092 initiative commutation modules for 
binary signals; ATsP--type BA13-011; PPZU--type BA24-001 
semipermanent memory units (remaining designations given in 


text) 


Key: 
1. Microcomputer 


The microcomputer is hooked up to the unit's common line by means of an input, 
VkhMS, and output, VykhMS, linking module, They make possible digital input/ 
output interfacing of the "Elektronitka $5-02" microcomputer with the unit's 

main line with respect to electrical levels, which enables direct connection 
to the unit of a number of peripherals, such as an ASKR complex type BA11-005 
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alphanumeric recording unit, BIsRR (can be placed directly in the unit). a 
teletype, T, a type PL-150 perforator, a type F§-1501 photoelectric reader, F, 
and also a "Kyant" type video monitoring unit, VKU, 


Taking into account the fact that the mtcrocomputer‘s PZU [permanent memory] 

is almost inaccessible to the user (the routine is entered in the PZU by means 
of masking the BIS [large-scale integrated circuit] at the stage of its fabrica- 
tion), and for purposes of introducing changes in the PZU it is necessary to 
make a new BIS, and the microcomputer’s 0ZU [main memory] does not have pro- 
tection from voltage failures in the line, in the unit is employed a semipermanent 
memory unit, BPPP, with electrical regeneration of signals for storing only 
routines for processing and constant factors. It is connected to the micro- 
computer's internal line and makes up for the microcomputer a unified memory 
field with the PZU and OZU with ripple-through addressing, The unit's capacity 
is 2K 16-bit words, and its access time is 3 us. 


Technical Characteristics of "Elektronika $5-02" Microcomputer 


Control principle Microprogram 

Speed of response (operations per second) 10,000 short 

Word length in bits 16 

Capacity (number of words): 

OZU 6K 

PZU 4K 

Number of digital input/outputs in bits 4X 16 

Timer Programmable 

Interrupt system Three-level 

Input and output signals Interfaceable with series K155 
TTL's [carrier telegraphy lines] 

Power requirement in V°A, not greater than 100 

Overall dimensions in mm 460 X 415 XK 245 


The A330-25 unit includes an operator's console, PO, making it possible for 

the operator easily to interact with the microcomputer by the input and output 
o. information in the decimal system of notation, as well as to set 16 different 
data processing modes. The external appearance of the unit is shown in fig 2. 


Broad capabilities with regard to connecting peripheral equipment to the MPU, 

as well as easy rearrangeability for solving different automation problems 

make it possible to create on its basis a number of units for monitoring different 
processes and for controlling them, In particular, at the present time a unit 

ias been developed and mastered in series production (the number A329-24) for 
\roup automated processing of chromatograms, in which the A330-25 unit is 
supplemented with remote multirange units for converting the signals of chromato- 
graph detectors into a unified 0 to 10 V signal, whereby the microcomputer 
automatically selects the required measurement range, 


The A329-24 unit determines the area of a peak and the time of departure of 
its apex, manages miscalculation of not completely isolated peaks, corrects 
for the drift of the base line, and reveals the concentration of components. 
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Technical Characteristics gf A329-24 Unit 


Range: 
Of variation of input signal 
Measurement 


Of settings for selection of peaks: 
In terms of voltage, in mV 
In terms of derivative, in uV/s 
Of determinable area of peak, in Ves 
Por determining lag time, in s 
Duration of processable peaks, in s 


10 w tol V 
0 to 10 and 0 to 100 ay, 
Otol V 


0 to 100 
0 to 103 
10 to 10 
1 to 104 
2 to 600 





Pigure 2. External Appearance of A330-25 Unit 
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The processing of problems relating to the centralized monitoring of 
technological units and to controlling them on the basis of the MPU can be 
demonstrated in the example of the program coordinate and timing untt (number 
A360-34) developed for automating processes of submerged arc melting, 


A distinctive feature of the applicatton of microcomputers in units of this 
type is the performance, cogether with the traditional functions of multiple 
monitoring (gathering and measurement of input signals, signaling regarding 
deviations in parameters, digttal recording, and the like), of functions for 
directly influencing the controlled process by forming and sending analog and 
digital control signals to steady-rate actuating mechanisms (IM's) and on-off 
IM's. Provision for these problems requires specific arrangements for data 
processing whereby possible malfunctioning (or failure) in the operation of 
the MPU will not cause disturbances in the progress of the technological process. 
As is obvious from the structural diagram (fig 3), in the unit are used two 
A330-25 MPU's, whereby they are connected in such a way that they can operate 
both in the mutually supplementing mode for increasing the information and 
computing “capacity” (exchange of information through channel I), and in the 
standby mode while putting out information from each MPU (channel II) to the 
A492-01 output control unit. With this structure, in the operation of two 
MPU's it is possible to determine the optimal values of control effects from 
preset algorithms, and with one MPU functioning a "minimal" control routine 
is run, with readout of the required information to the operator on remote 
digital display units. Also provided is the ability to cut off the MPU com- 
pletely, while making a smooth changeover to manual control, for which in the 
A492-01 unit there are special sensors which indicate the state of IM's in 
both the manual and automatic control modes. 
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Pigure 3. Structural Diagram of A360-34 Control Microprocessor Unit: 
AD--analog data transmitters; DD--binary data transmitters; 
AIM--analog actuating mechanisms; DIM--binary actuating 
mechanisms 
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Key Technical Characteristics of A360-64 Unit 


Number of data transmitters which can be connected: 

Analog 50 
Digital 40 
Number of control effects: 

Analog (0 to 10 V with galvanic spacing) 8 
Digital 20 
Basic normalized measurement error in percentage 0.5 

Speed of response (measurements per second) 

Reliability in hours 

Number of manual control sensors 

Permissible time for changeover from automatic to manual mode in 
minutes 

Number of remote digital display units Up to 8 


i) 
i) og 


Developments accomplished and studies made have demonstrated that on the basis 
of microcomputers it is possible to create a number of devices for monitoring 


technological units and for controlling them, as well as for processing measuring 
information, including for analytical instruments. At the same time the extensive 


introduction of microcomputers in automatic monitoring and control systems has 
brought forth added requirements for them, such as the introduction of advanced 
hardware monitoring of good working order, the inclusion in the structure of 
microcomputers of power-independent OZU's and PPZU's, the ability to perform 
at enterprises which manufacture microcomputers the masking of BIS's with 
"strict" algorithms, and the creation of a library of standard subroutines for 
implementing key monitoring and control algorithms. 


Of great importance also is the changeover of other equipment, too, to a new 
element basis, in particular, the development of a number of integrated hybrid 
analog input/output devices (adapters) including all the necessary equipment 
(multiplexers, measuring amplifiers, ATsP's, and the like) and operating with 
microcomputers, as an ordinary memory cell. 


The solution of these problems will make it possible to create automatic 
monitoring and control equipment which is not inferior to the best foreign 
models with respect to its technical and economic parameters. 
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UDC 681.327.64 


ORGANIZATION OF AN EXTERNAL MEMOSY WITH SEQUENTIAL ACCESS IN THE INTERNATIONAL 
SYSTEM OF SMALL COMPUTERS (SM EVM) 


Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 5, 1979 pp 11-12 


[Article by V.V. Kovbas, A.I. Kulik and Yu.M. Ozhiganov, engineers] 


[Text] Modern computers operating in the sphere of control are poorly effective 
without external memories. One of the main types of external memory unit for 

a computer is the magnetic tape storage unit (NML), which makes it possible 

to expand the gsemory of a computer, to store large data arrays, to realize the 
rapid input and output of data, to store data with the ability to sort, change 
and put together data arrays, to create a data archive for a system, and to 
exchange data. 


Magnetic tape represents an inexpensive medium for multiple user data and 
ensures its reliable and long-term storage. Because of these features, the 
employment in a computer of a magnetic tape external storage unit yields a 
considerable savings. 


This unit consists of an NML controller and the NML per se. In all SM computer 
NML's nine-track magnetic tape is used, 12.7 mm wide and 750 or 375 m long, 
depending on the type of standard reel used in the specific NML model. In 
NML's for phase one of SM computers the method of recording without returning 
to zero (the BVN-1) is used, and data are recorded (read) with a density of 

32 and 8 bits/m. 


The NML controller for an SM-3 or SM-4 control computer complex (UVK) enables 
the operation of up to any four NML's of phase one of the SM EVM, and it is 
possible to hook up simultaneously two NM. models classified by speed from the 
magnetic tape speed series of 0.5, 0.75, 1, 1.5 and 2 m/s, or of 12.5, 25, 37.5, 
45 and 75 inches per second. 


The entire program control of the controller is ac. « 4 by means of six 
controller registers: an instruction register (RK), a Le register (RS), 
a byte counter (SB), a current memory address register (i.AP), a data buffer 
register (RBD) and the unit's read line (LSU). To these registers have been 
allocated addresses similar to addresses of the main memory. In the RK all 
positions can be loaded and read with the exception of the zeroth and seventh 
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positions, which are only read, and the 15th and 16th positions (they are 
only loaded). The state register can be only read; the RIAP, SB and RED, 
read and loaded; and the LSU, only read, with the exception of two positions: 
The 13th can be only loaded, and the l4th, loaded and read. 


Arrangement of Information 


On the magnetic tape in one line are recocted eights bits of information and 
one check bit. Bytes are recorded perpendicular to the length of the tape. 
Information is recorded on the tape in zones which are separated on the tape 
by interzonal spaces representing tape sections without recording. The nominal 
length of an interzonal space is 15.2 mm; it is an important parameter for en- 
suring the compatibility of NML's and interchanging of media. The entry of 
data and reading are carried out in zones of arbitrary length specified by the 
program, but of not less than 18 bytes, for ensuring reliability in the readout 
of data. The maximum dimensions of a zone are not limited, but not greater 
than 2048 bytes is recommended for guaranteeing interchanging. 


Zone groups can be separated by writing in a zone group marker. This is in 

the form of a two-byie zone consisting of a zone group marker line and a length- 
wise check line containing bits recorded on the second, third and eighth tracks. 
On the tape can be entered as many zone group markers as one wishes, which are 
used for quite different purposes at the discretion of the programmer. 


On the magnetic tape are entered tape start and tape end markers. The first 
is placed at a distance of 4.6 m from the physical beginning of the tape, and 
information is recorded only after this marker. The second is placed at a 
distance of 7.6 m from the physical end of the tape. If in the process of 
performing a recording operation the NML recognizes a tape end marker, then 

i signal regarding this is sent from the controller to the processor. 


It is forbidden to record in the area after the tape end marker. The program 
utilizes an indication of the end of the tape in order to complete the recording 
of regular data zones and to enter control data in the area beyond the tape 

nd marker. 


Cnecking of Data on the Tape 


For the purpose of determining the correctness of information entered and read 
out, three kinds of checks are provided in the controller: vertical, longitudi- 
nal and cyclic. 


he essence of the vertical check consists in the following. When a zone is 
ecorded on the parity track a check bit is entered with such a value that the 
number of bits in the line with a value of "1" must be odd. If during the 
time of a check reading or entry, or reading of the zone by a check circuit, 
it is found that some byte contains an even number of "1" bits, an error is 
established. 
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With a longitudinal check, at the end of each zone a longitudinal check line 
(SPK) is recorded. The sum of the values of SPK bits on each track must be 
even. If during playback or recording the check circuit finds that any track 
contains an odd number of "1's," including the SPK bit, an error is established. 


The cyclic check consists in the fact that in the process of recording a zone 
in the controller is processed by means of a cyclic code a cyclic check line 
(STsK), which is entered after the last byte of data and before the SPK. When 
the “Playback” instruction is executed, the STsK is again processed and is 
compared with that recorded on the tape. In the case of lack of agreement of 
values, the controller reports an error. A cyclic check is not used when 
operating with a recording density of 8 bits/m. 


Instructions of the Controller 


For the purpose of executing the “Record” instruction, the processor sequentially 
transmits data to the controller for entry in the RTAP, SB and RK in keeping 
with the address indicated in the “Address” lines. 


Upon the “Start” signal, the controller permits the RK to execute instructions 
in the NML selected. Upon expiration of the line required to start the magnetic 
tape, the controller interrogates the common bus (OSh) for permission for direct 
access to the memory. Set by the remote driver, the controller is linked to 

the main memory, receives the byte of data, and then frees the OSh. For the 
receipt of the next byte from the main memory, an interrogation is again sent 
for direct access to the memory. While data are read out from a cell of the 
main memory having the address indicated in the RTAP, the controller has access 
twice to the same memory cell. The main memory advances in data lines a word 
consisting of low-order and high-order bytes, and the controller in the first 
access to the single memory cell reads the low-order byte, and in the second, 
the high-order byte. After the last data byte is read from the memory. the 
contents of the SB become equal to zero. The conmon bus is not interrogated for 
direct access to the memory, and the transmission of data from the main memory 
ceases. 


In execution of the “Record” instruction, the cortroller makes a check reading 
and in case of the detection of a parity error in a vertical or longitudinal 
check of data, in the RS a “Parity Error” signal is established, and in the 

RK an “Error” signal appears after reading the SPK. Upon completion of the 
check reading, the controller puts out to the OSh the signal “Enable Trans- 
mission,” if the position "Permit Interrupt” has been set in the RK. The 
controller, having obtained permission to engage the OSh, issues an “Inter- 
rupt” signal, and in data lines an interrupt vector. The processor sends the 
reply signal "Actuator Synchronization” and the controller frees the 05h. 

Then control of the OSh shifts to the processor, and it reads the contents of 
the RK and RS or of the RK alone. 

With the instruction "Record with Extended Interval,” all functions of the 
“Record” instruction are repeated, only with the difference that before the 
transmission of data from the main memory the NML selected advances the tape 





47 








forward approximately 95 mm, erasing and increasing the interzonal space. 
This instruction is employed for the purpose of bypassing defective areas 
in the magnetic tape, 


With the instruction “Record Zone Group Marker," data are not transmitted 
between the controller and the main memory. The controller transmits a zone 
group marker to the NML for recording, Then this instruction is executed 
similarly to the “Record” instruction, i.e., a check reading is made and 

the state of the RS and RK is formed. 


With the “Playback” instruction, the entry of data in the RTAP, SB and RK and 
the obtainment of permission for direct access tc the memory take place the 
same as with the “Record” instruction. In execution of the "Playback" in- 
Struction, the NML selected advances the tape to the next space between zones 
and stops it. The information recorded on the tape is read, enters the con- 
troller, is checked and is transmitted to the main memory. The exchange of 
data with the main memory takes place in bytes, whereby in each memory cell 

is first recorded the low-order byte and then the high-order. For the purpose 
of tranmitting a data byte to the memory, the controller each time interrogates 
the OSh for permission for direct access. In the reading of a data zone, the 
STsK and SPK are not transmitted to the main memory. 


[f a zone group marker is read, to the main memory are transmitted the zone 
ip marker line and the SPK, and "Zone Group Marker" and "Error" signals 
are established in the RS and RK, respectively. After reading of the SPK, 
execution of the “Playback” instruction is completed the same as that of the 
“Record” instruction. 


ms 


Sith the instruction "Advance to Zone," the NML selected advances the tape 

) specific number of zones indicated in the byte counter, and with the instruc- 
tion “Return to Zone,” in the reverse direction. If in the execution of these 
instructions a zone group marker is detected, execution of the instruction is 
terminated and "Zone Group Marker" and “Error” signals are established in the 
RS and RK, respectively. 


With the instruction “Rewind,” the NML selected rewinds the tape to the tape 


“tart marker. 


With the instruction "Change to Local Control," the NML selected changes over 
to lecal control and completely unreels the tape onto the feed reel. 


j struction Regi ter 


Error. Set if any one of positions / to 15 is displayed in the RS. 


i4,13 Density. The combination of values of these positions determines the 
recording or reading density in the NM. selected. 
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Program reset. When this position is set, the controller is reset 
te the initial state. 


Type of vertical check. Always in the "0" state, 


NML address. The values of these positions indicate the number of one 
of the four NML's connected to the controller. 


Controller ready, Set at "1" in the initial state. Dumped at the start 
of the execution of an instruction involving movement of the tape. Re- 
turns to "1" upon completion of the execution of this instruction. 


Permission to interrupt. When this position is set, interrupt is per- 
mitted for one of the following situations: for the occurrence of the 
“Controller Ready" signal; for the appearance of an "Error" signal; 

for reaching in the NML selected of the start tape marker after rewinding, 
if the 7 position of the RK is set at "1;" for an instruction setting 
the "Permit Interrupt" position 6, if the "0" position of the RK is not 
displayed simultaneously with position 6. 


Expansion of main memory. These positions serve the purpose of ex- 
panding the current address of the main memory in the execution of in- 
structions associated with the exchange of data. 


Instruction code. The instruction code is determined by these positions. 


Start. Permits execution of instruction set by the code of positions 
3-1 of the instruction register. 


State Register 


Position 


15 


14 


13 


Unpermitted instruction. Set if the processor enters information in 

the instruction register in the process of the execution of an instruc- 
tion in the NML; if any of the instructions “Record,” "Record Zone 

Group Marker,” or "Record with Extended Interval” is addressed to an 

NML whose tape is protected from recording; if an instruction is received 
which is intended for an NML producing a zero value for the "On" tag; 

if the "On" tag is reset during the execution of an fnstruction. 


Zone group marker. Set if this marker was read in the execution of the 
instructions "Playback," "Advance to Zone" or "Return to Zone," 


Cyclic check error. Set in execution of the "Playback" instruction as 
the result of lack of agreement of the cyclic check sum calculated in 
the process of execution of an instruction with an STsK, 


Parity error. Set in execution of the instructions "Playback," “Record,” 
"Record Zone Group Marker" and "Record with Extended Interval,” if a 





parity error is detected in a vertical or longitudinal check of in- 
formation. 


ll Delay of permission to engage bus, Set as the result of delay by 
the processor in permission to the controller for engagement of the 
bus for the transmission ef data in the mode of direct access to the 
memory. 


10 End of tap2. Set in the execution of instructions associated with 
forward movement of the tape, when a tape end marker has been identified 
by the NML selected. 


9 Long zone. Set in execution of the "Playback" instruction, if the 
value of the byte counter is already equal to zero, and the data zone 
has not yet ended. The controller completes reading of the zone to the 
end. 


8 Tape error. Set in the detection of data in an interzonal space for 
all instructions except the “Rewind” instruction. 


7 Non-active memory. Set in the execution of an instruction associated 
with the direct transmission of data between the memory and controller, 
if a delay occurs in transmission of data from the memory. 


6 On. In the normal state has a value of "1" in the following NML situa- 
tions: physically connected; remotely connected to controller; power 
on. Dumped in nonfulfillment of any one of these conditions. 


5 Start of tape. Tape at the start tape marker. 
4 Not used. 


} Stop. Set in an interzonal space in which stopping of the tape has 
been assumed. The processor can issue a new instruction to the same 
NML and in the same direction of movement of the tape, in order not to 
stop it. 


Protection of recording. Set in access to an NML in which the permit 
recording coil has been removed. 


1 Rewind state. Produced by an NML from the instant of the transmission 
of an instruction. Is reset upon reaching the tape start marker. 


NML ready. Set in the "1" state and determines the readiness of an NML 
for the execution of an instruction. Reset as the result of the trans- 
mission by the processor of a "Start" signal for the execution of an 
instruction and returns to "1" upon its completion, 
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Byte Counter 


The 16-position byte counter, in the execution of the “Record” and "Record 

with Extended Interval" instructions, is loaded by program with the number 

of bytes which must be recorded on the tape, and in execution of the "Playback" 
instruction, with the number of bytes which can be transmitted to the memory. 
In the execution of the "Advance to Zone" and “Return to Zone" instructions, 

in the byte counter is entered the number of zones which must be bypassed. 


Current Memory Address Register 


Prior to the start of the execution of an instruction, the RTAP is loaded with 
the address of the memory at which the first byte of information must be re- 
corded in the execution of the "Playback" instruction or from which the first 
byte of information must be read in execution of the “Record” and “Record with 
Extended Interval” instructions. In the RTAP a "1" is added after each access 
to the memory. Thus, at any moment of time the RTAP indicates the next high- 
order memory address in relation to that to which there has been access. 


Data Buffer Register 


This serves the purpose of temporary storage of data arriving from the main 
memory into the NML in execution of the “Record” or “Record with Extended 
Interval” instructions or from the NML to the main memory in execution of the 
"Playback" instruction. 


Unit's Read Line 


Positions 0 to 8 of the unit's read line are designed to indicate a track in 
error if a longitudinal check error has arisen. 


Position 12 indicates that a zone has been read completely and the period for 
stopping the tape's movement has not yet begun. If during this period a new 
instruction arrives for the NML selected, with the same direction of tape move- 
ment, then execution of the instruction will begin at the start of the period 
for stopping the movement of the tape. 


Position 13 serves the purpose of producing a "Tape Error" tag. 


Position 14 is used to indicate the last line of a recorded zone (STsK or SPK) 
which should be loaded into the data buffer register. 


Position 15 (timer) is used for diagnostic purposes by measuring the time for 
the execution of an operation with an NML, 
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THE UNIFIED COMPUTER SYSTEM: STEPS IN SOCIALIST INTEGRATION 
Moscow RADIO in Russian No 5, May 79 pp 1-3 


[Article by N, Gorshkov, deputy minister, USSR Ministry of the 
Radio Industry] 


[Text] In our time, scientific and technical progress and the 

development of economics, science and culture would be unthink- 
able without the widespread introduction of mathematical meth- 

ods and computers. 


The creation of modern computer technology is one of the large- 
scale problems of the scientific and technical revolution, Its 
quick and successful solution depends on evoking great efforts 
from scientists and specialists in different fields, signifi- 
cant material expenditures, and a powerful industrial potential. 
This is why the CEMA countries, based on the principles of so- 
cialist integration, combined their efforts for the development 
and production of computer equipment. In 1969 the governments 
of the BNR [People's Republic of Bulgaria], MNK | Hungarian Peo- 
ple's pomuns iets GDR, the Republic of Cuba, PRL [Polish Peo- 
ple's Republic], RSR [Socialist Republic of Romania], USSR, and 
CSSR [Czechoslovak Socialist Republic] signed multilateral 
azreements in this area, 


Thus was born one of the central long-term programs of the CEMA 
countries, work on the achievement of which has become a vivid 
page in CEMA's 30-year history, 


‘ith legitimate satisfaction and pride, in this article we pre- 
sent the results of 10 years' worth of creative collaboration 
among scientists and specialists from the fraternal countries 
in the building of the Unified Computer System (YeS EVM). Its 
computers are now operating in enterprises, scientific estab- 
lishments and administrative and planning agencies in Bulgaria 
and Hungary, the GDR and Cuba, Poland and Czechoslovakia, as 
pag as in our country. They are reliable servants of social- 
sm. 
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Along the path of creation of the Unified Computer System, spe- 
cialists from the countries participating in the agreement suc- 
cessfully solved a number of large-scale scientific, technical 
and production problems. They developed unified and standard- 
ized principles for computer construction, manufactured numer- 
ours computer prototypes and set up their series production, 
and organized the introduction of computers into the national 
economy. 


The Unified Computer System is a system of general-purpose con- 
puters. It is based on the concept of building a unified ser- 
ies of computers; that is, several types of computers with com- 
patible programming that differ in productivity and internal 
storage capacity. The system also contains a unified stock of 
peripheral gear that is suitable for connection to any computer 
in the series, Other capabilities that have been provided in- 
clude combining several computers into a unified complex with 
the help of communication links, communication between users 
and computers, and so on. 


The computers’ delivery configuration also includes a set of 
programs that provide for control of a computer's operation in 
the required mode. This set of programs is called the computer 
software system (SPO). 


At the present time there are two generations of YeS EVM hard- 
ware and software: the Ryad-l and Ryad-2 families of computers. 
The unified parts inventory contains more than 230 pieces of 
equipment. 


The first generation in the YeS EVM includes six computers: 
YeS-1010 (MNK), YeS-1020 (USSR, BNR), YeS-1021 (CSSR), YeS-1030 
(USSR, PRL), YeS-10+0 (GDR), and YeS-1050 (USSR). Their pro- 
ductivity ranges from 3,000 to 500,000 operations per second. 
The computers in this series are highly reliable and quite 
adaptable; the possibility of increasing their capacity during 
operation has been provided for, The computers are equipped 
with the most diversified information input and output equip- 
ment. A unified method of encoding and recording information 
on the carriers is also used, programs have been standardized 
(and can be transferred from one computer in this group to 
another), and unified program libraries can be created. 


Two types of computer operating systems were also developed: 
DOS/YeS [disk operating system-Unified System of Computers] and 
OS/YeS | operating system-Unified System of Computers], for the 
"younger" and "older" models in the series, respectively. The 
operating systems contain control programs for solving the flow 
or problems entering the computers, as well as translators 
(specialized programs) that convert programs from a language 
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convenient for the user into a command language understood by 
the computer. The YeS EVM operating systems contain transla- 
tors with the programming languages that are used most exten- 
sively in the USSR at this time. 


All of the Ryad-l computers are constructed on the basis of a 
modern element base (integrated circuits), with multilayer 
printed wiring being used in their production, along with pro- 
gressive technological methods and automated planning, manufac- 
turing, testing, and adjusting equipment. 


The computers in the Unified System contain special programs 
and equipment that monitor the correctness of their operation 
and automatically search out the location of any malfunction. 
The work of the programmer and the operator is made considera- 
bly easier because the computer automatically prints a report 
on errors in a program or the causes of breakdowns or malfunc- 
tions in operation. When random computer malfunctions occur, 
the computer automatically repeats the solution of the problem 
and finds the correct answer. Computer peripheral gear is con- 
nected only on the condition that it finished its preceding 
work and did it correctly. Otherwise, the computer reports to 
the operator that there are defects in the equipment. Attempts 
to run a computer with equipment that is not ready to operate 
also result in an appropriate report being made to the operator. 


The Unified System's computers are equipped with hardware that 
makes it possibie to solve problems and process information 
with due consideration for current time or necessary time in- 
tervals, During operation of the YeS EVM, it is possible to 
allow for computer, central processor, and other equipment's 
utilization time. 


The Ryad-l series computers can be combined into complicated 
julticomputer complexes, which makes it possible to increase 
the system's reliability and productivity. 





The Unified Computer System is continuously being improved, 


The second generation of computers -- hy -- includes: Yed5- 
1015 (MNK) 9 YeS-1025 (CSSR), YeS-1035 (USSR, BNR), YeS-1045 
(USSR), YeS-1055 (GDR), YeS-1060 (USSR), and YeS-1065 (USSR). 


All of these computers are also built according to the princi- 
ples of unification and standardization and have the capabili- 
ties mentioned above, However, they surpass the Ryad-l comput- 
ers in a whole series of parameters. First, ry 4 are consider- 
ably more productive and perform from 15,000 to 4-5 million op- 
erations per second. Secondly, the cost of performing a single 
operation on these computers is cheaper by at least 50 percent. 
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YeS-7920 alphanumeric 
information display 
system (USSR, MNK, GDR, 
PRL, CSSR) 


YeS-9002 unit for pre- 
paring data on magnetic 
tape (BNR) 


YeS-5066 magnetic disk 
carrier; capacity of a 
Single stack -- 100 
megabytes (USSR) 











The second-generation computers’ element base is distinguished 
by a greater degree of integration, which made it possible to 
reduce the dimensions of the computers and the labor- 
intensiveness of their production and increase their reliabili- 
ty. For example, in comparison with the YeS-1050's memory, 
that of the YeS-1060 is only one-eighth the size but has the 
same information capacity. Thirdly, the logical and mathemati- 
cal capabilities of the computers have been expanded. 


As is well known, an important part of all computers is the 
peripheral equipment: external memories on magnetic tape or 
disks, graph plotters, printing units, units for pac pce 
input from punche tape, punched cards, graphs, displays 

so on, They al. ‘orm the unified parts inventory of ayelphere! 
gear and can be connected to both Ryad-l and Ryad-2 computers. 
During the development of the Ryad-2 equipment, however, the 
parameters of these units were improved substantially. For ex- 
ample, the capacity of a single magpetic-disk memory unit was 
increased from 7.5 to 100 megabytes 


As with the peripheral gear, the development of remote process- 
ing ecuipment continues. The new OS-6.0 operating systen, 
which insures more efficient utilization of the system and pre- 
sents its users with a number of new capabilities, has been de- 
veloped, There is a capability for creating not only multi- 
computer, but dual-processor complexes. This is especially im- 
portant for improving reliability, since in this case both pro- 
cessors can make operational use of the information stored in 
their common memory. 


Fverything that has been stated so far indicates that the YeS 
EVM's equipment makes it possible to put together the most di- 
versified configurations of computers and complexes, the compo- 
sition of whicn can be determined in accordance with the prob- 
lems to be solved, Because of the diversity of the peripheral 
equipment inventory <-- from simple input units and printers to 
displays and graph plotters -- and the presence of modern pro- 
gramming and service languages provided by the operating system, 
maximum convenience in using the YeS EVM's computers is insured. 


The creation of the YeS EVM exyerted a great influence on the 
ievelopment of computer technology in the socialist countries, 
his effect was based not only on the very fact of the appear- 
ince of this system, but also on the mastering of the new tech- 
nology for producing complex electronic components and the 
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‘syte -- a unit of information corresponding to a single symbol 
(letter, mumber) and occupying eight binary digits during en- 
coding. 











development of new principles for the joint planning and pro- 
duction of hardware and software. 


How did the nations that were parties to the agreement partici- 
pate in the creation of the YeS EVM? 


In the BNR, for example, magnetic disk and tape storage units 
were developed, along with remote processing equipment and 4 
number of other devices, while the small computers in the ser- 
ies and variegated remote processing equipment «ere developed in 
the MNK, The fruit of the labor of specialists in the GDR was 
medium-productivity computers and an assortment of peripheral 
gear. An extensive selection of peripheral gear and remote 
processing equipment was developed in the PRL, while efforts in 
the CSSR were concentrated on low-productivity computers, vari- 
ous pieces of peripheral equipment, and so forth. 


Soviet specialists made a large contribution to the creation of 
the YeS EVM, The most powerful computers, a large amount of 
peripheral gear, the unified technologicai-design and element 
base, the unified YeS EVM standards -- this is far from being a 
complete list of what they worked on after successfully solving 
the problems presented to then. 


The Intergovernmental Commission was set up to supervise all 
the work, with the following subordinate elements charged with 
seeing that its activities were implemented on an operational 
basis: the Coordinating Center, which monitors the implementa- 
tion of the accepted decisions, the Council of Chief Designers, 
the Council on Utilization, the Council on Integrated Mainten- 
ance, and the Economic Council, which works on intensifying 
specialization and cooperation in the production of hardware, 
as well as a number of other agencies. All the different coun- 
tries carry the same weight in the discussions and decision- 
making process in the Intergovernmental Commission's agencies. 


The Council of Chief Designers exercises leadership in the cre- 
ation of YeS EVM equipment through sections of specialists that 
prepare proposals for new hardware for the parts inventory and 
the periods of time needed to develop them, anc also discuss 
and recommend for approval plans, technical projects, testing 
programs, and other documents, The specialist sections conduct 
and organize scientific work and interact with other organiza- 
tions. 


Newly developed YeS EVM equipment undergoes joint testing under 
the control of a commission that includes representatives from 
all the countries participating in the agreement. In accord- 
ance with their special interests, there are mutual deliveries 
of equipment from one socialist country to another. 





At the present time, projects are being worked out for the cre- 
ation of a system of small computers. They will belong to the 
specialized class of computers, in contrast to the general- 
purpose ones that are part of the YeS EVM family. 


The development of collaboration among the socialist countries 
and their specialization will continue in the future. This 
will make it possible to utilize the most progressive produc- 
tion methods and will enable each country to carry out promis- 
ing scientific research in its area of specialization and to 
contribute its resources in this area more effectively. 


The prospects for the development of computer technology are 

very promising. They are related to the rapid development of 
semiconductor technology -- the creation of large and super- 

large integrated circuits and microprocessors -- and achieve- 
ments in the field of the theory of mathematical machines and 
their architecture. 
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D. Hardware 


PRKOCRESS IN TECHNOLOCY PRODUCTION VOLUME 

Crovth of Instrument Making 
Moscow EKONOMICHESKAYA CAZETA in Russian No 16, Apr 79 p 2 
fArticle: “Routes of Techn <a Progress”! 


(Excerpts! At present a St \t system of industrial instruments and means 

of automation [CSP] is deve ing. It includes a full selection of techni- 
cal means of acquisition, tr.asmission, processing and utilization of produc- 
tion information, permitting the creation of Automated Systems for Management 
of Technological Processes (ASUTP) of various classes in all sectors of in- 


dustt ¥« 


In 3} years a significant growth of the production of hardware for ASUTP will 
be achieved. And in only 5 years it is planned to put into production ap- 
proximately 1000 types of new products. The development and organization of 
the production of instruments, means of automation and most important aggre- 
gate complexes within the scope of a single State system ensure a rise in 
the effectiveness of the automatization of technological processes in in- 
dustry. Yor example, a complex of pneumatic transducers has been created, 
which measure with great accuracy six parameters in especially aggressive 
chlorine production. The “Safir” complex, based on microelectronics, in- 


cludes 10 types of measurement transducers. The aggregate complex of elec- 
trical regulation devices anewers al! the needs of contemporary ASUTP's of 
high reliability in various »ranc h« f industry. Complex lines of nonde- 
structive inspection of the quaiity of metal products, constructed accord- 
ing to aggregate principles, Save been introduced into the iron and steel 
and machine Suilding industries. Now a system of continuous control of the 
quality of the surface of co'd rolled strips of low carbon stee! has been 


introduced in the Magnitogorsk!y combine. Automatized complex inspect ton 
(kontrol’) lines have been constructed for the Chelibinskiy and Sinarskiy 
pipe plants, and the Azovstal” plant in 7hdanovekly. 








Five-Year Plan Exceeded 


Moscow EKONOMICHESKAYA CAZETA in Russian “o 16, Apr 79 p 2 


[Article: “Computer Technology for All Sectors”) 


[Text] Since the beginning of the Five-Year-Plan the volume of production 

of devices of computer technology has grown by 60 percent instead of the 

44.6 percent stipulated in the plan. The production of small computers in 

a unified system (System of Small Computers-S™M EVM) for all socialist nations 
is developing. The machines of this system are intended for use in automated 
systems of management of different production processes, the automat ization 
of scientific research, the processing of information in systems of manage- 
ment of non-industrial projects, and also for the solution of a small number 
of computational problems. In 1976-1977, four models of the first line of 

SM EVM were developed and put into mass production. In the period from 
1978-80 machines of the second line of this class vere produced. 


New peripheral equipment for computer and process management computer cou 
plexes (KV) were improved and introduced. 


However, the growth of production of the models of the SM EVM and peripher- 

al equipment is hampered by lack of subsidiary devices and materials of 

high quality. Several problems relating to the improvement of the technolo- 
ay of computer production are still not solved. It is necessary to improve 

reliability and the operative characteristics of production technology. 


general economic effect of improvement of management through the adop- 
tion of the ASU and of the organization of production in 1978 consisted of 
71 million rubles. 


4 yas 
‘O- 186} 
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COMPUTERS IN PRECISION MECHANICS 
Vil‘nyus SOVETSKAYA LITVA in Russian 19 May 79 Excerpts pp 2 


[Article by Ches. Urban, correspondent SOVETSKAYA LITVA: "With the Help of 
Electronics” ] 

[Text] In the Panevezhskiy plant of precision mechanics they have success- 
tully established an automated production management system. A computer of 
the second generation of "Ruta-110" and two complexes of keypunch machines 
have for 3 years been working on problems of the material-technical supply, 
on the technical preparation of production, its operative control and also 
on accounting questions. 


Quality has improved significantly, the reliability of the memory chips pro- 
duced by the plant has risen with the introduction of the computer for quali- 
ty control. Now the "working canacity” of the principle products of the 
plant is determined not at testin, stands as before, but with the help of 
computers. It checks on a larger number of variants in significantly less 
time and identifies defects which would have gone unnoticed under the test- 
ing stand method of quality control. 
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PACKAGES OF APPLIED PROGRAMS COURSE DESCRIBED 
Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 5, 1979 p 46 


[Article by L. A. Konochkina, engineer, “Tsentrprogrammsistem" NPO [Scien- 
tific Production Association]: "School of Advanced Know-How"] 


[Text] A key trend in the development of ASU's [automated management systems] 
in our country has become the utilization of standard software--packages of 
applied programs (PPP's). The development of software in the creation of 
modern ASU's is unthinkable without the use of PPP's, because of which con- 
siderable time is saved in programming and the adaptability and unification 

of ASU's are made possible. 


A specific PPP can be used in a specific ASU if its characteristics satisfy 
the requirements of the latter. Therefore, for the purpose of determining 
the feasibility of using a specific PPP in an ASU under consideration, it is 
necessary to know its characteristics. The employment of a PPP makes possi- 
hle a considerable reduction in the labor intensiveness of designing an ASU. 
The flexibility of PPP's and the ability to expand them and supplement them 
with user's modules and to adjust PPP's to the parameters of specific con- 
trolled processes makes it possible to use them in ASU's for enterprises of 
different types and scales. 


In this connection it is understandable why the training course “Application 
>. Packages of Applied Programs in the Creation and Operation of ASU's,” or- 
ganized by the Tsentrprogrammsistem NPO (Kalinin) and the management of the 
USSR VDNKh [Fxhibition of Feonomic Achievements] “Computer Technology” pavili- 
on, for the purpose of exchanging know-how in the development and introduction 
of PPP's im ASU's, has evoked the liveliest interest. It was held in July 

978 im Moscow at the USSR VDNKh in the area of the “Computer Technology” 
yavilion, based on showing of the topical exhibit “Automation of Processes 


f Management of Branches of Industry, Industrial Fnterprises and Non-Indus- 
trial Processes.” 


At the present time the services of the association are being used by about 
1500 organizations and enterprises of different ministries and departments. 
Invited to the training course were those of them which, in the opinion of 
the Tsentrprogrammsistem NPO, have experience in the utilization of PPP's and 
software systems. Taking part in the course was a total of 90 representa- 
tives from 10 cities in the country. Thirty-two papers were heard (nine 

were prepared by specialists of the Tsentrprogrammsistem NPO). 
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The first report was given by the director of the training course, V. P. 
Tikhomirov, general director of the Tsentrprogrammsistem NPO, shedding light 
on methodological problems relating to the organization of ASU software and 
on the principles of the bank maintenance operations of the Tsentrprogram- 
sistem NPO Centralized Bank of Algorithms and Programs (TsFAP) for ASU's. 
The interest displayed in these topics testifies to their topical nature. 
Yu. V. Lomin in his speech clearly formulated the ideology of the develop- 
ment of and the requirements for TsFAP ASU software. 


The creation and introduction of OASU's [sector automated management system] 
is one of the most important national economic objectives. Centralization 
of this work should be conducive to the extensive utilization of software 
developments available in the country, to minimization of the duplication of 
work performed, to shortening of the time required for creating OASU's and 
for putting them into operation, and to improvement of the quality of devel- 
opments. 


The utilization of the TsFAP in the designing of OAS!''s was reported on by 
S. M. Khovanskaya, who stated that in connection with the necessity of the 
industrial development of OASU's the problem of improving the TsFAP has 
ripened. Only the general-purpose packages are universal; as far as func- 
tional subsystems are concerned, they cannot be used in other branches of 
industry without modifications. Based on an analysis of the production 
operations and features of sectors of the national economy, OASU's can be 
divided into several groups, for each of which it is feasible to create sys- 
tems banks representing a combination of PPP's. This combination should 
include functional PPP's and software for organizing and managing the data 
base and computing process. In this report detailed consideration was 
given to PPP's for organizing and managing a data base (the PPP-Uchet [Regis- 
tration] and PPP-Dannyye [Data]), functional PPP's and PPP's for management 
of the computing process and automation of programming (the PPP-Tekhprotsess 
[Technological Process], PPP-Monitor and PPP-Kompilyator [Compiler]), and 

to the opportunities for utilizing them in the design of OASU's. 


One of the days of the training course was devoted to know-how in the mass 
employment of PPP's in the development of ASU's and to problems of improv- 
ing the efficiency of introducing packages. The mastery of a PPP is a com- 
paratively lengthy and labor intensive matter, which pays itself off only 
after the package has been used many times. Therefore, it is very important 
to select the PPP properly, which often puts users in a difficult position. 
Participants in the course expressed a number of wishes in this regard. 


In the brief description of a package there should be an indication of its 
distinctive ‘features and the area of application of new PPP's. Also de- 
sirable is a generalization of know-how relating to technology and the 
place of a PPP in it. Preliminary information on modifications being pre- 
pared for packages, and in versions and delivery schedules, will help users 


to plan the acquisition and adoption of new versions of PPP's. 





Having become widespread in the design of ASU's is the ISUP (data system for 
production management) PPP, which makes possible the rapid and precise crea- 
tion and correction of production schedules designed on the principle of 
straight-through planning, taking into account the length of the manufactur- 
ing cycle and the precise need for parts, which are calculated on the basis 
of available stock and uncompleted production. Efficient production manage- 
ment designed on the basis of an ISUP PPP makes it possible to gain a savings 
because of reducing the level of uncompleted production and improving the 
performance of labor and equipment. An integrated estimate of the reduction 
in the labor intensiveness of programming when employing ISUP software can 
come to 40 percent. 


A number of ASUP [automated enterprise management system] problems, in par- 
ticular, the problem of engineering preparation for production, can be solved 
on the basis of search procedures. These make it possible to calculate sum- 
mary and specific norms for the consumption of materials, for the completion 
items for a product, etc. These problems take the form of a search on the 
basis of the data of interrelated information elements. Such functions are 
contained, for example, in the SIOD (data integration and processing system) 


VI ; 7 
gat i i INK. 


orts devoted to questions of the application of ISUP PPP's and SIOD PPP's, 
xx which an entire cay of the training course was set aside, evoked much 
interest from the audience. 


he effectiveness of using an ISUP system depends to a great extent on the 
ibility to use remote access facilities operating in the on-line mode. In a 
. given by specialists from LIMTU !Leningrad Institute for Increase of 
the Oualification of Workers of Industry and Municipal Economy With Respect 
Management Procedures and Techniques! a new approach was described, along 


wit i ftware system implementing it, which is not complicated to use and 
{ makes possible efficient remote access to an SIOD data bank. 
rticipants in the training course noted the topicality of holding courses 


und seminars for the exchange of know-how in working with ASU PPP's obtained 

from the Tsentrprogrammsistem NPO TsFAP, came to the conclusion that pack-~ 

iges for general and functional purposes are both in considerable demand by 
ers, and directed their attention to the need of improving the system of 

onsultation for users in their initial orientation in the selection of PPP's 
d in working with PPP's ebtained from the bank. In the course the desire 

vas expressed of stimulating the participation of developers in the develop- 
mnt of the ASU TsfAP. 


‘ - ‘. ‘ A " P 
| of the uurse S papers and reports have been published by the Tsentrpro- 
grammsistem ‘PO in the form of a collection, which has been sent to almost 
users of the AS’ TsFAP for the study of know-how gained in using PPP's. 


COPYRICHT: Izdatel’stvo Mashinostroyeniye, PRIBORY I SISTEMY UPRAVLENTYA, 1979 
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ONE PROCEDURE FOR THE AUTOMATED SYNTHESIS OF COMPUTING UNITS EMPLOYING A 
PRESCRIBED SYSTEM OF ELEMENTS 


Kiev KIBERNETIKA in Russian No 6, Nov/Dec 78 pp 119-121 manuscript received 
2 Feb 77 


KHLEBNIKOV, ALEKSANDR IL‘ICH, candidate in technical sciences, junior scien- 
tific associate, Institute of Cybernetics, Ukrainian SSR Academy of Sciences, 
Kiev; and MITCHENKO, ALEKSANDR IVANOVICH, junior scientific associate, Insti- 
tute of Cybernetics, Ukrainian SSR Academy of Sciences, Kiev 


[Abstract] A description is given of a procedure for the automated synthesis 
of computing units when employing a prescribed system of elements. This pro- 
cedure represents a solution to the problem of finding synthesis algorithms 
which will make it possible to design a structure for the unit from availabie 
formal descriptions of the functioning algorithm of the unit to be designed 
and of functions of the prescribed standard elements. Furthermore, the con- 
ponents of this structure are blocks of the prescribed system of elements, 
and the coupling equations, the connections of contacts of eack block both 
with contacts of other blocks and with the output and input contacts of the 
unit to be synthesized. Information on the structure of the unit to be syn- 
thesized produced in this way can be used at succeeding stages of the auto- 
mated design process. Algorithms constructed on the basis of this procedure 
are described, representing algorithms for the synthesis of combination cir- 
cuits employing logical elements of the K155 series of integrated microcir- 
cuits. The procedure essentially amounts to replacing fragments of the de- 
scription of the functioning algorithm for the unit being designed with desig- 
nations of the corresponding standard elements. The specific implementation 
of the suggested synthesis procedure described is distinguished by the fact 
that it is based on the transformation of trees representing an internal 


representation of fragments of the data language. A description is given of 
three automated design directives executed in the dialog mode in sequence in 
the PROYF¥T [Project] system. These directives are “reduction of descriptions 
of funetional block and elements to canonical form,” “conversion of Boolean 
functions” and “construction of functional electrical circuit.” A block dia- 
gram is shown explaining the function of these directives in the PROYEKT sys- 
tem. fonsidered a major distinctive feature of the procedure described is 
the absence in it of any strict specialization, resulting from the generality 
f the problem formulated. it is thought, therefore, that this procedure can 
he used successfully in synthesizing computing units employing elements with 
inv degree of integration, cl s large-scale integrated circuits and micro- 
pro rs. The algorithms described are deve'oped on the modular principle 
and consist f a great number of subroutines of a rather general nature. 
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II. ECONOMIC APPLICATIONS 


A. General Treatment 


WAYS OF MAKING MACHINE PROCESSING OF INFORMATION MORE EFFECTIVE 
Kiev EKONOMIKA SOVETSKOY UFRAINY in Russian No 3, 1979 pp 43-48 
[Article by L. Kozak] 


[Excerpts] Workload analysis of the main stages in data processing proce- 
dures reveals that the labor costs in the stages when data are acquired and 
undergo reduction for computer processing make up more than 80 percent of to- 
tal costs related to releasing output information. This evidences that data 
can be processed more efficiently through optimal ways of data acquisition 
and transfer to computer centers. In particular, it would be efficient to 
use at the locations where the initial data originates different kinds of de- 
vices that can simultaneously fill out primary documents and transfer the 
necessary data to a machine-processable medium--punched tape or punched cards. 
Then this machine-processable medium can be transferred to the computer cen- 
ter by messenger or, when necessary and possible, over communication channels. 
The result can be a sharp cutback on costs in data reduction for computer 
processing. So an updated facility for recording data in the computer center 
of the Ukrainian SSR Ministry of Motor Transport helped raise the labor pro- 
ductivity of operators who worked in data reduction by 38 percent, compared 
with the labor productivity of personnel entering data on punched tape in 

the conventional way. There are many other ways of cutting costs in the 
s.ages of data acquisition and data reduction for computer processing. But 
problems of rationalizing such labor-intensive procedures as data acquisition 
and reduction for machine processing are not being resolved satisfactorily. 


The property of multiple use of initial data in handling tasks makes it pos- 
sible to build integrated systems of data processing. To do this, all we 
need is an appropriate system of accumulating these data and enabling rapid 
iccess to the data. These functions can be realized through automated data 
wanks. They promote a sharp reduction in cutting down operations in data 
icquisition, transfer and processing. For example, 24 percent of statisti- 
cal reporting indicators is accounted for by planning and norm indicators, 
3L percent--by indicators for past periods or calculated periods and just 45 
percent--for newly obtained indicators, which cannot be obtained by calcula- 
tion from already-existing data and perhaps contain new information (when 
estimates are made for comparable structure and volume) can be reduced by 

40 percent! 
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A high level of integrated data processing can be attained in large informa- 
tion and computing systems. Analysis shows that the coefficient of duplica- 
tion of information files is reduced especially sharply when information and 
computing systems funct loning auton mously are combined into a unified sys- 
tem. Thus, according to data* the ratio of the information files, given the 
presence of the OGAS (Statewide Automated System for the Collection and Pro- 
cessing of Information) and with separate operation of the State Computer 


Centers in ditterent sectors and tunctional organizations. is as follows: 
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information. So the computer's universality permits automating a good part 

of technological functions; this ultimately shows up in a positive way in 

data processing costs. Beyond this, the computer is capable not only of 
processing data but also of controlling this process. Therefore, the fuller 
that the computer's operating capability is used, the higher is computer effi- 
ciency. In practice this capability is not used to the maximun. 


In particular, third-generation computers in many cases are operated not in 
the package mode; what results is that when many economic tasks are handled 
up to 90 percent or more of the time is expended in data input and output. 
This situation is where computers actually stand idle, although pro forma 
they are regarded as operating. 


\ promising mode of computer operation such as the shared-time mode (with 
time-division) using remote terminals is being feebly adopted. Combining 
the package mode of computer operation with the time-division mode can 
steeply improve use of computer capability. This is especially true in con- 
ditions when a considerable proportion of machine time goes for many rout ine 
procedures of recordkeeping and pianning. Thus, the structure of tasks 
workec on in the computer center, for control functions in the Ukrainian 

sR, was as follows at the close of the Ninth Five-Year Plan: planning-- 

percent (1.8 percent of these were optimizational tasks); forecast ing-- 
percent; regulation--14.5 percent; analysis--22.1 percent; and record- 
ping--43.7 percent. Doubtless many of these tasks, espectally the small 
ones, can be handled in the time-division mode, and the larger ones--in the 
package mode. fYairly full use is attained in this way for the time intervals 
when the machine reserves are unoccupied. Calculations show that this ap- 


~ 
— 


roach to using computer capability makes it possible, under otherwise equal 
conditions, to nearly double to volumes of information and computing opera- 
tions in the computer center As a result, costs in data processing are de- 
idedly lowered and there is improvement in the technical-economic indica- 
ror haracterizing computer center operations. The above-presented data on 
the structure of the tasks handled show that computers are still used in 
indling moet of the traditional contro! tasks that do not always tangibly 
iffect the controlled entities. And, as we know, efficiency in operat ing 
a mputer center is estimated not only by the indicators of its functioning, 
but also by how far the end product (output information) affects the indi- 
ator f production and economic activities of the controlled entity, that 
the user of the computer center product. In other words, the user value 


f the information is determined not by its amount, but by the significance 
oi effect on production organization and trend of the output-information 


er. That is why one prime source for more efficient computer data pro- 
ing is modifying the existing structure of tasks handled in the computer 
enter. In this respect computer center efficiency will doubtless rise 
reasing the proportion of tasks in optimizing and forecasting, and 
j1iso through formulation of fundamentally new tasks that radically improve 
ntrol and that have not been handled earlier or have been handled inexactiy 











or with delays>. Itc must be noted that the selling prices for one machine- 
hour on a computer were set by the State Committee for Prices without taking 
account of the end-result of the tasks handied. The selling price of one 
machine-hour used in handling tasks, let us say, of operational control of 

a conveyor on a real-time scale is the same as one machine-hour used in com- 
puting wages. But it is plain to see that the value of the output informa- 
tion in these examples is not equivalent. 


This approach to valuing one machine-hour does not promote improvement in 
the structure of tasks handled in the computer center. It is more profit- 
able for the computer center operating on economic cost-accounting princi- 
ples to handle simple tasks and in this way to ensure, without major diffi- 
culties, the necessary results of the computer center's product ion-econo@ic 
activity. So this is one prime reason why more than 70 percent of the total 
number of tasks handled in the country's computer centers is represented by 
recordkeeping tasks”. Still, hardware, software and data support of auto- 


} management systems functioning in the national economy make it possi- 


ble to have a more effective totality of tasks handled for controlled ent i- 
ties. Over the long run, the structure of the tasks handled can be modified 
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with respect to 1975 (1.0), in 1980 will be 1.3, in 1985--1.6 and in 1990-- 
2.4°. These facts demand 4 number of measures aimed at economical expendi- 
ture of labor and material resources at all stages of designing, building 
and operating automated control systems. For this purpose there must be 
broader use of model design solutions, equipment for automating programming 
and maximum centralization of developments. In the past decentralized meth- 
ods predominated. As an outcome of the duplication in these operations in- 
supportably enormous funds were spent. At one time, about 200 widely dis- 
persed coliectives were occupied with preparing software for the Minsk 
series computers used in the Ukrainian SSR national economy. From the most 
modest calculations, the expenditures for these operations were more than 

30 million rubles. By centralizing these developments, this amount could 
have been reduced by severalfold because the software, as a product, has 

the property of reproduction. Once produced, programs can be run off in an 
unlimited number. At the present time, with the advent of third-generation 
computers, the development of systems software has been systematized, to some 
extent; but as for applied (special) software and, especially, data support, 
efforts in producing it are underway in a decentralized manner, in many in- 


satan es. 


ides centralization, rationalizing processes of producing software and 
dati support that ensures both their quality and cost reduction is of excep- 
tionally great ieportance. It is known that programming is a very labor- 
intensive process. From 9.7/7 to 0.75 man-days is spent by a senior progran- 
mer in preparing one command, 1.°9-1.5 man-days--by a programmer, 2.0-3.0 
an-days--by a technician and 3.5-4.0 man-days by an operator®. One impor- 


tar wa of raisir labor productivity at programming stages is, as already 
ione¢d, automation and standardization. And it must be emphasized that 
when automation is introduced, programming languages must be selected. Us- 
in, particular languags epend mn a number of tactors and, in the first 
n the set-completion of the computer, quality of translators, urgency 
lebugging and regular it task-handling. For example, programming in 


ared to autocode, but the task- 
ing time is three times longer than in machine language. The time for 


reduces time outlay y fivefold > 


progranming i autocode is two-thirds the time for producing a program in 
wchine language and the task-handling time is practically the same’. 


ge : rogram production like debugging, listing in external storage 
‘ ‘ mn. wide ‘ ar e mace of standard programs, to considerably raise 
ta t ibor procuctivit 
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COMPREHENSTVE APPROACH TO THE DEVELOPMENT OF BUSINESS EQUIPMENT FACILITIES 
Moscow PRIBORY STSTEMY UPRAVLENTYA in Russian No 5, 1979 pp 44-45 
Article by N.N. Lukoyanov, director, Sovuzorgtekhnika VO [All-Union Association), 
: irakhbani, engineer, and B.S. Gorbatyy, candidate in technical sciences) 
Excerpt in this article a description is given basically of methods of 
ganizing work relating to the preparation of the “Comprehensive Scientif i: 
ind Technical Program for the Development of Business Equipment Facilities for 
’ “1990,” an Of its structure ar mtent mere the resuit are used 
pert t investigations by the suyindustry II's [scientific research in- 
ts and KB's esign bureaur,;, made in recent years. 
ical work in the subindustry directed toward the effective planning of its 
ve pment ha io. tructur t take into account the importance of extending 
' impr if the resea stage, sibling the pteparation of overall 
scl tiat proposals for making the pertinent pianning ce- 
. se, 4a ‘ industry's NII’ umd KB's interrelated studies 
J i irt iia it ft Llow!i studying and ev.\)uat’ ng 
t I ; t trends in the scientific and technical 
sime faitihe ‘s) in the SSR and abroad: lLong- 
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' ew ‘ ing T’e: te nical and economic studies in tix 
ma » the f f the production operations of NIi‘'s, KB‘s, 
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ecientifi reseatr work OKR | experimental 
. b1 str rg@uizations, a che eation ard sul 
tiat : re ive USSR CRHNT (State Conmmittes lence ard Techno.ogy) 
os relat g t business equipment: development 
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1 : wicca ma etrol Rica support tor the leve | 
fs : j ’ lieve] } y and impr 4 ent 4 Omp r ¢ ensiv« 
; r vell as studies associated with the development 











of a system for the overall employment of technical facilities for the purpose 
of mechanizing control work, 


The system, established in the industry, of engineering and technical and 

economic research and of NIR and OKR organization and the requirements -f the 
current syste’. 5! planning the national economy have practically determined 

the system, <ro:d up to the present time, of overail planning and control of 

the development of SOT's. It is based on a long-term comprehensive scientific 

and technical program with a 15-year futurity, which is refined as new informa- 
tion data are accumulated. In it provision is made for breaking the long-term 
period up into five-year periods, with the more detailed development of data for 
the first five-year period. The component programs are the bases for the develop- 
ment of proposals for the technical and economic development of the subindustry, 
both for inclusion in the long-term plan for the economic and social development 
of the national economy, and for an individual five-year period. They are also 
used for the determination and coordination of NIR and OKR subject areas by 
the subindustry's organizations, for a five-year period and for the current year. 


Now the subindustry has at its disposal only know-how gained in the developnent 
of the first comprehensive scientific and technical program for the development 
of business equipment facilities for 1976-1990, which was prepared in April 1977. 
In view of the fact that the structure and makeup of indicators for programs 

for scientific and technical progress have still not been standardized, and 

there is work to be done to improve them, it is a good ic .a to give a brief 
description of the first long-term program for the development of SOT's. 





The "Comprehensive Scientific and Technical Program for the Development of 
Business Equipment Facilities for 1976-1990" consists of a not too long intro- 
duction descr:\bing its structure, and of program sections (cf. figure). The 
first section cf the program contains the results of studies on the evaluation 

of long-term changes in the requirements of key SOT-using industries. In the 
second section, development programs are presented for six groups of SOT's 

in keeping with the current system of classification and SOT nomenclature for 

the ministry. Programs for each group include two halves. I: the first are 
given the most important development trends for the SOT group under consideration 
for 1976-1990, and in the second, information on major NIR and OKR. The latter 
are presented in the form of quotas for the creation and mastery of individual 
SOT's for each group, with an indication for each item of key technical charac- 
teristics, the designers, deadlines for the development of the engineering 
assignment, engineering project and working documentation, for the manufacture 

of an experimental model, making interdepartmental tests and correcting documenta- 
tion with reference to test results, as well as for the manufacture and testing 
of an installation series (the first commercial lot). The program for the 
development of products of each SOT group is completed by a summary time 

schedule for their development, mastery and organization of their series pro- 
duction, characterizing the dynamics of the development of facilities of this 


group. 


The program for furnishing SOT’s with operating materials and outfitting articles 
contains specific quotas for copying and duplicating equipment and typewriters 


9/ 











and the technical specifications for them, enlisted to impruve considerably 
the technical characteristics of Jomestic equipment. Ailied ministries 

have emerged as executors of the quotas of this program, who have been given 
the pertinent technical specifications by the Ministry of Instrument Making, 
Automation Equipment and Control Systems, The materials of this program 

will serve as the basis for the development of individual comprehensive inter- 
industrial programs approved by the USSR GKNT and taken into account in five- 
year plans for the development of the national economy. 
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Structure of Comprehensive Scientific and Technical Program for the 
Development of Business Equipment Facilities for 1976-1990 


1. Comprehensive scientific 2. Estimating demand of national economy 
and technical program for for SOT's up to 1990 
the development of business 
equipment facilities for 
1976-1990 


[Key continued on following page] 
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Programs for development of 6, Program for implementation of 
SOT's for 1976-1990, for principles of unification and 
groups of facilities: for modularization 

preparing text documentation; 

for copying and duplicating 7. Program for technological support 


equipment; for document pro- 
cessing; for retrieval, storage 


of development and manufacturing 
of SOT's for 1976-1990 





and transport of documents; 
for drawing work and calcu- 8. 
lating operations; letters 


Program for metrological support 
of the manufacture of SOT's 


Program for development of the 
subindustry's production base for 
1976-1990 and estimation of the 
anticipated level of satisfaction 
of the demand for SOT's 


4. Program for application of 9. 
microelectronics in SOT's 


5. Program for furnishing SOT’s 
with operating materials and 
outfitting articles for 
1976-1990 


The program for implementation of the principles of unification and modulariza- 
tion in the creation of copying and duplicating facilities includes quotas 
forming the basis of the structure of the modular business equipment facilities 
complex (ASOT) developed in the subindustry. 


The program for technological support of SOT development and manufacture has 
been designed on the basis of creating and mastering 300 new products in the 
15-year period. In it a determination has been made of the anticipated amount 
of work for planning technology and technological supply equipment for five- 
year periods and for the entire long-term period; recommendations are given 

on the development of work along this line; deadlines are established for the 
development of a unified system for technolcgical preparation for production 

(a YeSTPP) for the subindustry; the number of technological processes to be 
developed and units of standard technological equipment are specified, as well 
as other measures making possible serious improvement in the level of the mechani- 
zation of labor in the subindustry; the requirements are given for the increase 
in the inventory of technological equipment for key production and for improve- 
ment of its quality; a plan is mapped out for reconstructing the subindustry's 
tooling; an estimate is made of the subindustry's limit of capabilities for 
satisfying the demand for technological outfitting equipment; suggestions have 
been developed for ways »f covering the shortage; plans have been prepared for 
introducing ASU TP's [automated systems for management of technological pro- 
cesses] at enterprises of the Soyuzorgtekhnika VO; indicators have been deter- 
mined iur the level of technical preparation for production up to 1990, as 

well as basic organization measures for development of tool manufacturing for 
the Soyuzorgtekhnika VO. 


The program for the development of the production base for the manufacture of 
SOT's was written to take into account the foreseen increase in the production 
of SOT's prior to the end of the planned period. This will be achieved because 
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of the introduction of systems engineering measures and additional capital 
investment. In the program an estimate is given of proposed expenditures 

for capital investment, including for building and installation work, and 
percentages are given for the growth in capacities achieved because of retooling, 
reconstruction, expansion and new construction in manufacturing; data are 
contained on commodity production, development of capacities, capital investment 
and key specialization of the subindustry's enterprises fcr the 10th to 12th 
five-year periods, as well as data on the level of satisfaction of the demand 
for SOT'’s which will be reached under conditions of capabilities with respect 

to extent of capital construction actually formed by 1990. Data are also 
verified, relating to the level of additional capital investment required for 
total satisfaction of the demand for SOT's. 


Involved in the preparation of the comprehensive scientific and technical pro- 
gram for the subindustry have been KB's working on the development of individual 
groups of SOT's and on questions of technology. Organizations have presented 
pertinent data with programs and suggestions. Based on these data and on the 
res:lts of its own research, conducted in the interest of the subindustry as 

a whole, VNIlorgtekhnika [All Union Scientific Research Institute of Business 
Eqvipment] (Moscow) has developed and evaluated a number of possible variants 

of forecasts for the development of the entire SOT system and of the subindustry 
per se for the period up to 1990 and has selected for the comprehensive program 
a variant making possible maximum satisfaction of the demand for SOT'’s under 
conditions of actual opportunities with regard to resources. This program 
variant has obtained the approval of the Soyuzorgtekhnika VO and Soyuztekhno- 
pribor VO, and of the scientific and technical and production administrations 

of the Ministry of Instrument Making, Automation Equipment and Control Systems. 


It must be stated that the extensive nomenclature typical of the subindustry, 
and to a certain extent the structural individuality of individual SOT groups, 
are responsible for the considerable difficulties which arise in the preparation 
of a unified program on the subindustry scale. 





In the brief time which has passed since the preparation of the comprehensive 
program described, it has been possible to solve on its basis a number of 
immortant problems. Let us consider some facts relating to the practical 
utilization of the program's materials in support of the subindustry's opera- 
tions. For example, immediately after the completion of work on the compre- 
hensive program, measures were designated for realizing the quotas of its 
section "Furnishing SOT's with Operating Materials and Outfitting Articles 
for 1976-1990." As the result of coordination of items of this section of 
toe program with the management and appropriate organizations of the Minist zy 
«f the Pulp and Paper and Ministry of the Chemical Industry, a joint decree 
«43 prepared and issued by three ministries, which provided for practical 
measures for improving the supplying of copying and duplicating equipment 
facilities with operating materials, 


As a second example let us cite the utilization of materials of the comprehensive 
program for the purpose of preparing raw data needed to develop a scheme for 
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the development and distribution of the industry's enterprises for the period 
from 1976 to 1990, and for the development of technical and economic indicators 
for “enterprises of the future." Based on materials of the comprehensive 
program, information was refined, on the demand for products with regard to 
the established nomenclature, and generalized data were obtained on key trends 
in the technical development of the subindustry for the periods up to 1990 and 
2000, respectively, making it possible to estimate the ability to develop new 
kinds of products, to ‘mprove production technology, and to employ modern 


equipment. 


The structure and makeup of the program's indicators, the organizational prin- 
ciples for the preparation of materials for it, as well as the methods and 
time requirements for conducting studies on individual problems and sections 
covered by the program, need further improvement and refinement. From this 
viewpoint, especially fruitful has been the know-how gained in the course of 
developing programs for the scientific and technical progress of subindustries 
up to 2000, and of proposals for the technical and economic development of 
subindustries up to 1990 and for the period 1981-1985. 
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COMPUTERS IN BELORUSSIAN LIGHT INDUSTRY 
Minsk PROMYSHLENNOST’ BELORUSSII in Russian No 5, 1979 


{Article by M. Ponomorev, laboratory manager, Ts NIITU (Central Scientific 
Research and Design-Technological Institute for the Organization and Tech- 
nology of Management); D. Shevchik, senior scientific research worker; and 
P. Burdukov, senior engineer: “The Sector Will Have an ASU") 


[Text] Light industry is one of the major sectors of the national economy 

of the republic. Its relative share in the overall volume of gross produc- 
tion output is 19.6 percent. Today the enterprises of light industry produce 
4.5 thousand different products. In short, it would be impossible to get 
along here without using computer technology and mathematical-economic meth- 
ods. Only with their help can we solve the fundamentally new problems which, 
because of the large number of calculations, cannot be handled by traditional 
methods. 


The technological basis for an automated management system [ASU] has been 
created in the Ministry of Light Industry of the Belorussian SSR [MLP BSSR] 
which units 11 computer centers. The majority of them operate according to 
a collective principle, i.e., they serve groups of enterprises. The compu- 
ter park is a set of 21 with a combined power of 0.66 million operations a 
second. Almost half of the production associations and enterprises are al- 
.eady managed with the aid of an ASU. Seventy-five percent of the output is 
produced by them. 


In the MLP BSSR an analysis of the financial state of each enterprise and 
sector within the whole, as well as operative control over observations of 
financial planning and accounting disciplines, is accomplished with the aid 
of the computer. As a result, excess values of reserves of goods and materi- 
als uncredited by the State Bank have dropped considerably. Overdue loans 

to the Stroybank, credit liability and unpaid accounts to suppliers and con- 
tractors have also gone down. In only one year, automated management systems 
have saved the sector one million rubles. 


But this is only the beginning. Now a second line of computerized management 
systems (OASU [Sector automated management system]-MLP BSSR) and automated 
management systems in associations and enterprises is being developed. The 
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savings from the introduction of second line OASU and ASU's has been more 
than 4 million rubles, with the mean time for paying for themselves being 
0.95 year. 


The new subsystems “quality control,” "work force safety control,” “techno- 
logical preparation for production” and others are being created. The first 
automated system of management over technological processes in the light in- 
dustry of the republic has been established in the Baranovichskiy cotton 
combine. This permits the intensification of production. 


A uniform computer system for collective use (OVS KP) for the MLP BSSR is 
also being created. This is a new and significant step toward the improve- 
ment of management by the sector. The OVS KP MLP BSSR permits an increase 

in efficiency of management of the productive economic activities of the 
enterprise associations, subsectors and the sector as a whole on the basis 

of the widescale and complex introduction of contemporary technological means 
for the collection, recording, transmittal and processing of information. 

The OVS KP MLP BSSR will represent a unifying network of clusters of compu- 
ter centers interacting by means of channels, under control of the sector. 


One-time and regular users of the OVS KP MLP BSSR may, in practice, be any 
enterprise or organization of the MLP BSSR and also the republic and terri- 
torial organs of control of Belorussia, hooked up to the computer network 

by means of connections at the users’ stations. Before 1990 all the projects 
of the sector (those presently existing and new ones) will become users of 
the OVS KP. 


The OVS KP MLP BSSR will offer the following services to its users: informa- 
tional-computational services wit’: information on specified issues, output 
to users on a regular schedule, informational interaction between users for 
the solution of problems; the availability of computational resources and 
existing library software and the technical and software at the user's sta- 
tions; storage by users on magnetic devices of large blocks of data and pro- 
grams; instruction in methodology and practical help in the use of the re- 
sources of computer technology, including the development and solution of 
problems of functional subsystems of the ASU: the development of programs 
for the performance of calculations at the enterprises, organizations of 

the sector and other administrative and economic organs of the republic. 


It is proposed to build computer centers for collective use (VTsKP) in the 
oblist centers of the republic, to set up in each of them one or two compu- 
ters of a single series. User stations (AP) for the collection, preparation, 
transmittal and reception of information along the channels of the network 
will be established. In Minsk, the main center is being created. 


The basis for the information storage of the OVS Ki are the data banks which 
represent information funds of a standard structure and a system of control 

over the data bases. For all users, using the services of the OVS KP, com- 

patibility of data is insured. 
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The OVS KP is a component part of the Republic's automated management system 
[RASU]. 


The eleventh Five-Year-Plan for the OVS KP calls for the creation of a VIsKP 
(Computer center for collective use) for users of the Minsk and Brest oblasts 
based on the ROVTs [Republic Sector Computer Center] MLP BSSR and the KVTs 
[Collective Computer Center] of the Brest Hosiery Combine (OVS KP MLI BSSR 
Minsk; OVS KP BSSR Brest) and also for the development of an OVS KP MLP BSSR 
Dispatcher (the main center for control of the functioning of the VTs KP of 
the Minsk and Brest oblasts on the basis of the ROVTs MLP BSSR). Work on 

OVS KP's for the remaining oblasts of the republic will be carried out in the 
Twelfth Five-Year-Plan. 


The Ministry of Light Industry of the BSSR, ROVTs MLP BSSR, KVTs, associa- 
tions and combines, factories and plants in the sector must undertake a 
large amount of preproject work. Thus, next year, in 26 enterprises of the 
Brest and Minsk oblasts it will be necessary to undertake an investigation 
to determine the management functions influencing the increase of the quali- 
ty of production management and its effectiveness, taking account of the in- 
troduction of computer technology and mathematical-economic methods. The 
results of the investigation will be used to develop technological economic 
basis for the creation of an ASU for projects. 


In 1979-80 the MLP BSSR will create a scientific-industrial association for 
computer work "Belolegpromsistema,” which will include in its organization 
all the links of the OVS KP including the project construction Bureau ASU 
(PKB ASU) and the main information and computing center (GIVTs) of the MLP 
BSSR. They will also construct a republic-wide net for transmitting data 

t. be financed through participation of MLP and other ministries and depart- 
ments. It is also essential to insure the construction of a main computer 
center in Minsk and of standard buildings for VTs KP's in the oblast centers, 
or the reconstruction of existing ones and to train work forces of special- 
ists for work on the third generation of computer technology. 


The sector ASU must also become operational at the proper time. 
COPYRIGHT: “Promyshlennost’ Belorussii,” S, 1979. 
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TIRASPOL* GARMENT FACTORY HAS NEW AUTOMATED MANAGEMENT SYSTEM 
Kishinev SOVETSKAYA MOLDAVIYA in Russian 2 Jun 79 p 3 


[Photo-article] 


[Text] The first phase of an automated management system (ASU) has been 
launched at the Tiraspol’ Garment Factory imeni 40 years of the Leninist 
Young Communist League of the Soviet Union. The system makes it possible 
to obtain an optimal, coordinated plan for cutting out articles, reduce 
fabric consumption, and improve control of preparations to put new models 
into production. The first phase includes 11 problems related to produc- 
tion automation. The economic impact of just one of these problems, sav- 
ing raw material, was 125,000 rubles. 


. 
~ - 


~ ie : x 
, “ : 3 
-_ * ; 
‘ ~ - . 
* ~ * mete — 
| 2 _ 
— SES Ss . 
ea ka eC 
= oF RY S wa eo RS 
: | SS ss - \ ~ % 
aor ~ . 
a 
~ al . 
e ; 


The Computing Center of the ASU 





Work is going ahead at the factory to develop and introduce the second 

phase of the ASU, which includes 49 problems related to automated management 
of the complex garment assembly line. Use of this system will make it possi- 
ble to calculate the optimal structure and plan of work tor the production 
process in each shift on the basis of the actual! situation. 
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POWER SYSTEM ASU LAUNCHED IN TURKEMENT SSR 
Ashkhabad TURKMENSKAYA ISKRA in Russian 16 Jun 79 p 2 


[Article by T. Baukova, deputy chief of the ASU division of Turkmenglaven- 
ergo: “The ASU in the Service of the Power Industry™] 


[Text! On 15 June 1979 a commission of the USSR Ministry of Power and Elec- 
trification signed the document of acceptance for industrial operations for 
the first phase of the automated management system (ASU) for the power sys- 
tems of Turkmenglavenergo [Main Power Supply Administration of the Turkmen 
SSR]. 


Launching of the first phase of the ASU will enable republic power workers 
to solve by computer about 50 problems in 10 subsystems covering the activi- 
ties of Turkmenglavenergo. Solving the problems of controlling the regimes 
of the electrical grids and power plants makes it possible to select the 
work regime of the equipment and the plan for operation of the grids. 


Computers calculate the settings (parameters) of relay protection and auto- 
matic accident prevention mode controls, which ultimately increases the 
operating reliability of the system and reduces emergency shortfalls of 
electricity. Billing industrial customers in Ashkahabadskaya Oblast for 
clectricity and wage calculations have been automated. 


Toe economic impact of launching the first phase of the ASU for the Turk- 
men power system was 103,000 rubles and the paycheck period was two years. 


In the next 5 years the republic power system's automated management system 
will be further elaborated. Design work is underway on the Turknenglaven- 
ergo computing center, which will have two third-generation computers, two 
control machines, and an elaborate system for collecting data from and 
transmitting data to the power sites in the republic. 


The work regimes of the power system will be controlled directly from the 
computing center. 


11,176 
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E. Transportation Systex 


DEVELOPMENT OF ASU-METRO 
Moscow ZHELEZNODOROZHNYY TRANSPORT in Sussian No 1, 1979 pp 57-59 


[Article by A. I. Korolev, deputy chief and chief engineer of the Main Ad- 
ministration of Underground Railways of the Ministry of Railways, and B. A. 
Zav'yalov, candidate of technical sciences] 


[Text] Development of yet another integral part of ASUZhT [Automated Manage- 
ment System for Railroad Transportation]--the Automated Management System for 
Underground Railways (ASU -Metr)--was begun after subways had been turned 
over to the Ministry of Railways. Thie system is designed for optimization 
of planning and organization of train traffic operation by using automatic 
driving, automatization of other production processes which provide trans- 
port (operation of escalators, STsB [Signification, centralization and block 
system], ventilation and so on) and for monitoring, recordkeeping, analysis 
and other similar management functions. In this case one of the main pur- 
poses of ASi-Metro is to support the increasing volumes of shipments with 
lower operating and capital expenditures by improving the technology of the 
hauling process and management of them using computers based on new economic- 
mathematical methods. Introduction of an automated management system will 
increase the operativeness of subway management and improvement of passenger 
service. : 

The characteristic feature of the new automated system is combining subsys- 
tems of two classes: for direct management of technological processes (train 
traffic, operation of escalators and electrical supply devices and similar 
problems of class ASUTP [Automated management system for technological pro- 
cesses]) and for solving organizat ional-administrative problems (planning, 
accounting, analysis and so on), i.e., problems of class ASUP [Automated 
Production management system}. 


Joint solution of ASUTP and ASUP problems makes it possible to accomplish 
the following. First, to bring plans optimized by using universal computers 
to timely and correct utilization with corresponding control and without 
losses. In this case there are more favorable conditions and stimuli in 
some cases for solving ASUTP problems in subways than for aboveground trans- 
port: constant temperature, insulation against various types of noise and 
high intensity of production processes, control of which manually is diffi- 
cult to realize and sometimes simply impossible. Second, to carry out ac- 
counting and bookkeeping on the work performed by subways on the basis of 
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machine control rather than manually. Third, to combine transport “: se- 
maining processes and also various types of support operations (repair, 
accounting, supply and so on) into a unified production process of subway 
functioning in a continuous closed cycle. 


The system consists of seven functional subsystems which solve various types 
of management problems. These subsystems are show.. The central subsystem 
is the “management of the transporting process.” It consists of the follow- 
ing four parts (complexes of problems or subsubsystems) : 


"Keeping records of passenger flows and planning of transportation services, 
which accomplishes planning of transportation services based on automated 
recordkeeping of passenger flows (it will be occasional during the first 
stage and may be continuous and operative subsequently), beginning with 
quarterly and monthly plans and development of the traffic schedule and 
ending with compilation of the locomotive brigade work schedule and so on. 


"Management of train traffic,” designed for automatic management. of subway 
trains (KSAUPM [Complex system for automated management of subway trains]). 
The initial variant has already been introduced at a number of lines of the 
Leningrad, Moscow and Khar'kov subways. This subsubsystem now mainly auto- 
mates the engineer's functions. It provides automatic opening and closing 
of doors in the train cars, informing the passengers of the destination and 
name of the next station, train dispatching, selection of the traffic condi- 
tions which provide a given interval from che previous train and economical 
energy consumption, smooth braking during approach to a station and some 
correction of the traffic schedule during minor breakdowns, mainly by reduc- 
ing the time of a leg of the trip. It is subsequently planned to expand 

the functions of this subsubsystem, supplementing it by keeping a record of 
train numbers and also automation of some dispatcher functions in correction 
of those breakdowns of the traffic schedule which cannot be corrected by re- 
ducing the travel leg time alone and which require further reductions of 
standing time and other measures. 


“Accounting and bookkeeping of transportation services.” Since train traffic 
and the entire transporting process will be reflected in the machine memory, 
it is possible to assemble data automatically and to keep a record both di- 
rectly for this subsystem and for other subsystems, including those for sta- 
tistical accounting and bookkeeping on subway operation and so on. 


The dispatcher management subsubsystem of escalator operation, energy supply, 
sanitary and technical and other supporting devices without which it is 
impossible to correctly organize the transporting process. 


Besides considered subsystem, the most important and largest subsystems of 
the ASU-Metro is the second and third. The second subsystem jointly with 
the sixth provides repair of rolling stock and other subway technical de- 
vices. The third subsystem makes it possible to plan long-term (for 1 year, 
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5 years or more) prospects for development of all services and of subvays 
as a whole on a scientifically justified basis, with checking and comparison 
of different variants and selection of the optimum variant. 


The fourth subsystem, by accomplishing statistical accounting of all subway 
operation, creates a base for justified planning of transportation and other 
work for subsequent periods and, moreover, provides all the categories of 
subway workers with the reference information that they require. The fifth 
subsystem provides automation of laborious and monotonous bookkeeping opera- 
tions and increases the quality and timeliness of bookkeeping. The seventh 
subsystem helps to organize recordkeeping of personel and rapid ard precise 
selection of all specialists, on which the quality of transportation and the 
entire subway operation depends. 


Since the volume of subway problems is less than that of ihe entire mainline 
railroad transport, solution of problems of all three functional levels is 
entruste! to a single-level network of computer centers (VTsM). The VTsM 
will be supplied wit! two machine complexes: universal machines of type 

YES EVM [Unified computer system] (for solving planning, accounting, analysis 
and other problems) and control machine complexes (I'VM) interacting with them 
of types M-7000, SM-2 and SM-4 for direct management of production processes 
and automation of information gathering by using sensors. 


Each VTsM will be connected to the railroad computer center (DVTs) located 
in the same city. In this case, mutual redundancy is provided on the one 
hand and connection of the VTsM through the DVTs and GVTs [Main computer 

center] with the Main Subway Administration is provided on the cther hand. 


All main problems of the considered seven subsystems both for subway services 
(middle-level problems) and for sections of the Main Subway Administration 
(upper level) will be solved ‘ointly in subway computer systems and part of 
the problems of this level may be solved at the Main Computer Center of the 
Ministry (GVTs MPS). Lower-level problems -- for subway depots and plants -- 
will also be solved at the VTsM. 


Communications of subway workers (nameu by system users) with the computer 
during solution of problems may be different, beginning with direct communi- 
cations when the results of problem solution (plan, summary and so on) are 
displayed to the users on display screens or when dispatchers and other 
operational personnel are connected to the UVM through manipulators, display 
boards, displays, teletypes and so on, and ending with indirect telephone 
communications with the machine through the operator. 


In 1977 the TsNII MPS (Central Scientific Research institute of the Ministry 
of Pailways), with the participation of the Moscow and Leningrad subways and 
under the supervision of the Main Subway Administration, carried out a pre- 
planning investigation of subways (at all three levels) and worked out and 
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confirmed the basic general systems technical documentation--the technica! 
assignment for ASU-Metro and the specific program for development and intro- 
duction of it, including the coordinating plan for creation of ASU-Metro. 
Development of subsystems and problems of the first unit cf ASU-Metro was 
begun in 1978. 


Let us briefly consider the main characteristics in development of AS\-Metro, 
where it is planned to utilize the experience of ASUZhT and also to apply 
some new solutions and methods. 


The experience of one of the first systems of the ASUTP class in transport-- 
the complex system for automated management of subway trains (KSAUPM), which 
is already functioning successfully on three subways: at Leningrad by using 
the M-6000 UVM, at Moscow and at Khar'kov, and which is also beginning to 
be introduced in otmer citics, was primarily utilized in developing the ASU- 
Metro as an integrate system. The KSAUPM provides clearer scheduling and 
uniform train traffic. ‘ncreases traffic safety, reduces the probability of 
schedule breakdowns and .acilitates the work of engineers. Due to switching 
traction engines on and off automatically, performing braking functions and 
s0 on, the KSAUPM permits conversion to train operation by a single engineer. 
All thie produces a significant saving. 


The experience of developing the KSAUPM permits one to make two preliminary 
conclusions: first, for subways where high traffic intensification requires 
control of hardware with accuracy up to seconds, problems of direct manage- 
ment of production processes acquire priority over problems of long-term 
plarning and accounting: second, the presence of “intramachine” information 
on train traffic, supplemented by operative information on passenger flows 
(which may be gathered the same as information on trains--automatically by 
using sensors) in the KSAUPM comprises the basis for automated accounting 
and planning of transportation and supplementing information about the 
m‘leage of each rail car, about the operation of each locomotive trigade 
and so on provides a significant part of the information base for other sub- 
* stems. 


Four groups of operations were begun in development of ASU-Metro. 


General systems operations, including creation of t’ supporting part of the 
eystem--the network of subway computer centers (VT«M) for which contract (TP) 
nd detail (RP) designs of hardware complexes (KTS), data banks (BD) and or- 
sanization of che computer process (OVP) will be developed with joint solu- 
tion of a vumber of problems of several subsystems. The basis for organiza-~- 
tion of VTsM are computer equipment laboratories which have already been cre- 
ated at the subway administrations in Leningrad, Moscow and Khar'kov (they 
consist of 30-50 persons each and they have several M-6000 and M-700 control 
machines) and which are being created at the remaining subways. These labora- 
tories participate in developing the system and its subsystems and solve a 
number of primary problems of the ASU-Metro, including KSAUPM, keeping rec- 
ords of electric energy consumption and so on. 
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Development of seven functional subsystems (FPS), beginning with the 
technical assignments (TZ, developments of which were completed in 1978 

by the Moscow and Leningrad subways, PKTB [Planning and design technological 
bureau] of ASUZhT with scientific-methodical management by TsNII MPS) and 

up tc contract and if necessary detail designs with separation of tasks 

of three levels. 


Preparation of algorithms and programs of each individual management problem 
for the first unit of the ASU-Metro, including the use of existing problems 
of ASUZhT with the necessary additions for keeping records of subway spe- 
cifics and turnover of each task to operation as it is ready (for acceler- 
ation of introduction aud for increasing the efficiency of ASU) and also 
development of new tasks. 


Preparation of the section for the second unit of the ASU-Metro, including 
development of the technological and engineering requirements on sensors for 
automatic gathering of a significant part of input information required to 
solve problems of both direct management of production processes and for 
planning, accounting, analysis, normalization and so on (the latter group of 
operations is not shown). 


According to the coordinating plan ratified by MPS, introduction of the 
ASU-Metro is planned in several units. 


Part of the tasks will be turned over for experimental and industrial opera- 
tion by steps, beginning in 1979-1982, initially on the Leningrad and Moscow 
subways, where VTsM will be created by this time, and later c: the Khar'kov, 
Kiev, Tbilisi, Tashkent and Baku subways. 


We note the following as new methods and means of developing ASU. 


Technological groups of ASU, which will initially participate in seiection 
and development of the technological support and software of the management 
problems of their own services and later in their solution and in using 

the results obtained on the computer, are being treated in the subway ser- 
vices upon instructions of the central board. The groups of service ASU 
include up to 6 persons. Special courses in ASU, which more than 80 persons 
have successfully completed, were created at the Institute for the Improve- 
ment of Qualifications at Moscow for training them. The examination results 
of students of the courses were used in developing the technical documenta- 
tion for the ASU-Metro. 





It is provided in the technical assignment for the ASU-Metro that all the 
programs for its tasks should be standard, unified programs, i.e., suitable 
for use on all subways of the country. Acceptance of each task is planned 
in two stages: initially at the VTsM of the developer of a given task and 
after experimental operation of it -- at the “base” VTsM, where the realiz- 
ability of the task for the maximum volume of input data is checked with 
complete satisfaction of the conditions of each subway. In this case, if 
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some condition is specific only for one subway, development of the appropriate 
additional block in the program may be entrusted to this subway by the central 
board. 


Three groups of organizations: planners (PKTB of ASUZhT and GTSS), executors, 
including technicians (workers of all subways, including their laboratory 
computer equipment or VTsM, technologica’ groups of ASU in the services and 
so on) and specialists in the scientific-methodical part (TsNII MPS and MIIT 
{Moscow Institute of Railroad Transportation Engineers]) are participating 
jointly in development of th: system. A specific program and coordinating 
plan of development and introduction of the first unit of the ASU-Metro (as 
the system as a whole) have already been developed by TsNII MPS and ratified 
by MPS for coordination of their work, and detailed complex plans for develop- 
ment of each subsystem and all its tasks were compiled at the same time at 
the end of 1978 during development of the technical assignments for all seven 
subsystems. 


Development of the ASU-Metro will permit more efficient support in fulfilling 
the increasing volumes of transportation services, including those during the 
Olympic games in Moscow in 1980, and will make it possible to increase the 
operating efficiency of subways, the labor productivity of workers and the 
development of passenger service. Preliminary calculations show that the 
system may provide on the order of 2-4 million rubles savings annually through- 
out the subway network. The return on investment of the ASU-Metro will not 
exceed 3-4 years. 

[241-6521] 


COPYRIGHT: Izdatel'stvo "Transport", “Zheleznodorozhnyy transport”, 1979 
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USSR 
NEW FORMS FOR BILLS OF GOODS AND BILLS OF LADING 
Moscow GUDOK in Russian 12 May 79 p 2 


[Abstract] To improve efficiency in using computers to keep track of the 
movement of goods and rolling stock on railroads, the Ministry of Railways 
has decided to introduce a new form of bill of lading on raiiroads starting 
on 1 December 1979, and a new form of bill of goods starting on 1 January 
1980. Im the near future, “Instructions on Compiling the Bill of Goods of 
a Train” will be published and widely circulated. Practical classes are to 
be organized for instructing pertinent personnel. Software for computer 
solution of the problems involved in processing bills of goods and telegraph- 
ic bills of goods is to be completed before 1 December 1979. The directors 
of railroads are urged to take steps to improve accuracy and responsibility 
in records and accounting in preparation for the change. 
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LAISS LOCAL AUTOMATED INFORMATION REFERENCE SYSTEM 
Moscow NA STROYKAKH ROSSII in Russian No 4, 1979 p 60 
[Article] 


[Text] The Administration of ASUS [Automated construction management sys- 
tem] of the Order of Lenin Glavleningradstroy [Main Administration on Hous- 
ing, Civil and Industrial Construction Attached to the Leningrad Gorispolkom] 
recommends the LAISS local automated information-reference system. 


Designed to store alphanumeric information coming in by sessions from a com- 
puter over a communications channel using an integration block (BS) for re- 
cording on the magnetic tape of an ordinary cassette tape recorder and also 
to reproduce it on the screen of the Videoton-340 device with simultaneous 
imaging on the screens of user television sets, it permits one to correct 
text or to determine specific data by underlying or blinking of characters. 


The pages of the read information are selected by the tape consumption moni- 
toring counter with an accuracy to one line. There is the capability of en- 
tering partial or complete changes into texts or tables already recorded on 
magnetic tape by rerecording the data. User television sets are selected 
and connected by the operator by pressing the appropriate buttons on the BS, 
which is designed in the form of a smull self-contained desk unit. 


The volume of information recorded per MK-60 cassette (on four tracks) is 
not less than 40 pages, page size is 16 lines x 80 characters = 1,280 char- 
acters, the number of connected user television sets is 10 or more, the 
maximum distance of the user television sets from the BS is 500 meters, in- 
formation recording is page by page, the confidence level of the recorded 
and reproduced information is 10°’, the speed of reproduction recording is 
ap to 1,200 bits/s, the time of arbitrary sampling of any page is not more 
than 2 minutes and communicating with the computer is by a shared pair of 
conductors of a television or telegraph channel. 


The LAISS has been introduced at the administration of ASUS of the order of 
Lenin Glavleningradstroy and is being used very successfully in exploitation 
of the problem "Monitoring the course of construction of objects.” 
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Write to the following address for inquiries: 191065, Leningrad, Admiral- 


teyskiy pr. 6, upravleniye ASUS. The telephone number is 15-13-05 and the 
teletype number is 121621. 


COPYRIGHT: Izdatel'stvo "Sovetskaya Rossiya," "Na Stroykakh Rossii,” 1979 


6521 
cSO: 1870 
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USSR 


AUTOMATED SYSTEM FOR SCIENTIFIC AND TECHNICAL INFORMATION IN INSTALLATION 
Moscow STROITEL'NAYA GAZETA in Russian 25 Jul 79 p 3 
{[Interview: "If You Have an Idea..."] 


[Text] Im the TsBNTI (Central Bureau of Scientific-Technical Information) 
of the Ministry for Installation and Special Construction Work [MMSS] of 
the USSR an ASNTI-Montazh [Automated System for Scientific and Technical 
Information in Installation] has been developed and will begin to operate 
in 1980. Yu. Medvedev, a correspondent of the Ministry press corps asked 
the person in charge of the development, Ol'ga Gilyarnevna Syromyatnikova, 
to talk about it. 


Automated information processing systems have existed for quite a long time 
in a number of production ministries. Please explain how the ASNTI~-Montazh 
differs from them. 


The difference lies first of all in the characteristics of the installation 
industry. In production ministries, outputting products, apparatus, materi- 
als, the data are based on information about this production. And for in- 
stallers, here there is another basis--they deal with a method of work and 
in preparing to solve industrial problems they first seek to answer the 
question: "How should this be done?" For example, what is the optimum 

way to set up an enormous machine, or synthesis column, to install lighting. 
Such information is extensive and dynamic. If one considers that every day 
installation work is carried out an approximately forty thousand projects, 
then the appearance of many technical innovations is not surprising. Each 
year the MMSS receives tens of thousands of suggestions for optimization 
alone. 


The task of the system is to collect existing information about the most ad- 
vanced developments, to systematize it and make it available to everyone. 

As Bernard Shaw said: “If you have an idea and I have an idea, and we ex- 
change them, each of us will have two ideas." 


Let's imagine that ASYTI-MOHTAZH is already in operation. How does it func- 
tion? Isn't it like the information phone number "09" which you can call at 
any time? 
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Of course not. "09" only answers a single question about the phone number 
a customer wants. But we will get thousands of different questions and 
naturally everything will be organized differently. Once a year you will 
send ASNTI an inquiry on what interests you. Now every 2 weeks the system 
will give you all the information it has received on this topic. 


In other words, the information will thrust itself on the user. 


Exactly right! The information given out by ASNTI is active. Each user 
will receive a stream of information on the issues in his work. Thus, when 
it gets a question, the ASNTI responds with: where similar work was or is 
being performed, gives the characteristic installation equipment, indicates 
what mechanisms and devices are used during installation, tells about eco- 
nomic effects. With a selection of such material the user can choose the 
appropriate variant for his concrete case. By the way, even negative an- 
swers can prove valuable. "No information.” This is the occasion for be- 
ginning to find one’s own solution to the problen. 


The storage facility must constantly fill up with new data. Won't the 
ASNTI choke from excess information? 


A screening process will be instituted. First at the level of the trusts, 
then by the head of the institute for that type of work. This does not 
mean that the screened out information will be lost, it will remain at the 
trust or institute. 


What will the information store be filled with? First of all, references 
to published material. A system has already been developed whereby the 
ASNTI receives such references on special cards from the authors of papers. 
A system is also being set up for exchange of magnetic records with other 
ministries and organizations. Thus, foreign information will be received 
from VINITI [All-Union Institute of Scientific and Technical Information of 
the State Committee on Science and Technology] and TsINIS [Central Institute 
of Scientific Information On Constructicr and Architecture]. 


However, published material is only a fraction of the whole flow of informa- 
tion. Specifically, data about newest developments which comprises the 
foundation of ASNTI-MONTAZH data base are not published anywhere. 


But this means that high level active participation by the workers of the 
trusts, administration and even sections, that is the users of the informa- 
tion themselves, is required. 


Yes, otherwise much would be lost to other users. In the meantime, unfor- 
tunately, many are silent about their discoveries. After all, you have to 
make drawings, calculations, and that's extra work, it's hard to find time 
for it. It must be made mandatory that the essence of every innovative 
idea or discovery already in practice be written down on an ASNTI reference 
card. Then innovation will automatically enter the system. 
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ASNTI-MONTAZH is being created on the basis of computers which are already 
in operation in the organizations of the ministry. At present the informa- 
tion fund comprises ten thousand documents. In 1980 the first 20 trusts 
will begin using the service. These are the ones who already are thinking 
of the future and filling the information fund. The work on the assimila- 
tion of the system is designed to include them in plans for the new tech- 
nology. 


Moreover, now in all 200 trusts of the ministry, we have held seminars with 
selected workers from the technical divisions, to teach them the methods of 
work with ASNTI. Now their task is to give us information. Exchange of 
information with the trusts will take place through the head institutes. 


9285 
cso: 1863 
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GC. Supply System 


USS& 
WHY DOES THE MANACERIAL WORKER CORRECT THE OPTINUM PLAN? 


Novosibirsk EKONOMIKA I ORGANIZATSIYA PROMYSHLENNOGO PROIZVODSTVA in Russian 
No 3, 1979 pp 85-93 


ZHEZHKO, I. /., senior scientific research worker, Scientific-Research Insti- 
tute of Economics and Organization of Material and Technical Supply Affiliate 
with the State Committee for Material and Technical Supply of the USSR, 
Moscow 


[Abstract] A report of the findings of a socioeconomic study by the Scien- 
tific-Research Institute of Economics and Organization of Material and Tech- 
nical Supply regarding the causes for deviation of the actual efficiency 

of the automated management system (ASU) of the State Committee for Material 
and Technical Supply of the USSR from the anticipated planned and projected 
value. It was found that economic losses result whenever “corrections” are 
made in the optimum plan provided by the computers. One major reason for 
such “post-editing™ work is that the model used for the computer aigorithn 
does not accord with the actual situation faced by the economist. Another 
factor is that the information on initial data of the optimum plan is out of 
date by the time the executive plan is signed, and the executive plan itself 
may be modified many times during the year by planning agencies. It is 
suggested that the optimum plan can be maintained by repeated recalculation 
with changing initial data, disregarding unjustified demands of customers, 
suppliers and transport agencies, and observing priorities in consideration 
of justified demands. It is suggested that a program of material incentives 
could mobilize the potential capabilities of the automated management systen. 


112 











USSR CENTRAL STATISTICAL ADMINISTRATION REVIEWS WORK 


Moscow, VESTNIK STATISTIKI in Russian No. 5, 1979, pp 63-64 


[Article by G. Ostapkovich: "In the Board (Kollegiya) of the USSR Central 
Statistical Administration™] 


[Excerpts] After examining the state of work with the letters, declara- 
tions, and complaints of citizens, the Board noted that the adsinistra- 

tions and departments of the USSR Central Statistical Administration vere 
basically carrying out the established procedure for examining the proposals, 
declarations, and complaints of citizens. In most cases the letters of 
citizens are examined on time and a clear and substantiated reply is given 
to them. Effective measures vere taken for a number of the letters and 
declarations of citizens, on-the-spot checks of facts were carried out, and 
practical assistance was provided to declaration writers. In October 1978 

a centralized inventory and control was instituted with the help of compu- 
ters for all of the letters, declarations, and complaints of citizens received 
by the USSR Central Statistical Administration. 


After considering the results of the fulfillment of the collective agreements 
for 1978 and the conclusion of these agreements for 1979 for the Main Computer 
Center and Central Computer Center of the USSR Central Statistical Adminis- 
tration, the Republic Computer Centers of the Central Statistical Admi: is- 
trations of the union republics, and the production enterprises of the 
"Soyuzschettekhnika” All-Union Association of the USSR Central Statistical 
Administration, the Board of the USSR Central Statistical Administration 

and the Presidium of the CC of the trade union of state institution workers 
noted that the bilateral commitments of administrations and trade union or- 
ganizations which had been included in the collective agreements had been 
basically fulfilled. 


As a result of a wide socialist competition and by means of increasing the 
efficiency and improving the quality of work and making fuller use of inter- 
nal reserves, the collectives of the enterprises of the "Soyuzschettekhnike” 
All-Union Association fulfilled their annual plan for production volume by 
103.2 percent. Millions of rubles worth of above-plant output were sold. 
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All of the collectives of the Main Computer Center, the Central Computer 
Center of the USSR Central Statistical Administration, and the Republic 
Computer Centers of the Central Stetistical Administrations of the union 
republics fulfilled the planning assignments of the third year of the 
10th Five-Year Plan for vork volume, an increase in labor productivity, 
and a decrease in the cost of vork. 


The best results in the fulfillment of bilateral commitments vere achieved 
by the collectives of the Main Computer Center and Central Computer Center 
of the USSR Central Statistical Administration, and the Republic Computer 
Centers of the Central Statistical Administrations of the Ukrainian, Uzbek, 
Kavakh, Georgian, Azerbaijan, Lithuanian, Moldavian, Letvian, Armenian, and 
Turkmen Union Republics which entirely fulfilled all of the commitments 
stipulated by collective agreements. 


The Board of the USSR Central Statistical Administration and the Presidium 
of the CC of the trade wnion of state institution vorkers have bound the 
chiefs of the Central Statistical Administrations of the union republics, 
the leaders of the Main Computer Center and the Central Computer Center 

of the USSR Central Statistical Administration, of the Republic Computer 
Centers of the Ventral Statistical Administrations of the union republics, 
and of the production enterprises of the "Soyuzschettekhnika” All-Union 
Association and the appropriate trade union committees to ensure the com- 
plete realization of all of the commitments and measures stipulated by 

the collective agreements for 1979; to create the necessary conditions for 
highly productive labor by workers, devoting especial attention to improving 
the condition of production and personnel premises and the introduction of 
preventive and treatment measures aimed at elimisating production injuries 
and decreasing illness and protecting health; to give even more attention 
and assistance to working vomen, carrying out in a model manner the measures 
of 1979 which has been declared the International Year of the Child; and to 
carry out quarterly examinations of the results of the fulfillment of col- 
lective agreements at production conferences, general trade union meetings 
and conferences, and meetings of the local trade union committees with a 
wide participation by enterprise vorkers. 


Consideration was given to a report by the Chief of the Main Computer Center 
of the USSR Central Statistical Administration Yu. Vasil'yev and the Chief 
of the Administration for Industrial Statistics of the USSR Central Statis- 
tical Administration V. Tolkushkin on the level of and measures to improve 
the quality of the summary statistical reporting on industry which is pre- 
sented by the Central Statistical Administrations of the union republics 

and worked up at the Main Computer of the USSR Central Statistical Admin- 
istration. The Board noted that the collective is performing vork to improve 
the quality of summary reporting. At the same time, the shortcomings in 

its work were pointed out and measures vere mapped out to eliminate then. 
The Board bound the Main Computer Center of the USSR Central Statistical 
Administration to continue its work aimed at a further improvement of the 
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zuality of the summary statistical reporting which is presented by the 
Central Statistical Administrations of the wmion republics and vorked up 

st the Main Computer Center of the USSR Central Statistical Administration, 
to bring about ea vider introduction of the new technology of the electronic 
processing of statistical information with the help of a single computer 
System, to provide practical assistance to the republic computer centers 

of the Central Statistical Administrations of the union republics in achieving 
an improvement of the quality of summary reporting, and to perform a 

Seeper analysis of the reasons for the emergence of errors and the making 
of changes in previously presented annual reports; and to vork jointly vith 
the administrations end departments of the USSR Central Statistical Adminis- 
tration to unify the formulation of the address section of the summary sta- 
tistical reports which are presented. 


COPYRIGHT: Izdatel'stvo “Statistika,” 1979 


“SO: 1863 
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USSR 
TsSU CHIEF VISITS ESTONIAN COMPUTER CENTERS 


Tallin SOVETSKAYA ESTONIYA in Russian ("Visit of the Chief of the TsSU SSSR") 
27 Jul 79 p l 


[Abstract] In the course of a visit to the Estonian SSR, L. Volodarskiy, 
chief of the USSR Central Statistical Administration [TsSU], familiarized 
himself with progress on the establishment of a collective-use computer 
center for the Estonian TsSU. He also visited the Computer Center of Gosplan 
Estonian SSR and the Rakvere Information-Computer Station. 
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[. Agricuiture, Water Management, Land Reclamation, Sylviculture 


FERGANA WATER PLANNING INSTITUTE BROADENS COMPUTER USE 
Tashkent EKONOMIKA I ZHIZN" in Russian No 8, 1978 p 58 


[Article by B. Kim, deputy chief engineer of the 
Institute, member of the volunteer correspondent group in Ferganskaya 
Oblast: “The Computer Aids Planners”] 


'Text] A Promin'-M computer has been used successfully to solv. labor- 
intensive and complex engineering-technical problems for severai years 
now at the Ferganagiprovodkhoz [Fergana State Planning, Surveying, 

and Scientific Research Institute of Water Management Construction] of 
the Uzbek SSR Ministry of Land Reclamation and Water Resources. Pro- 
gramming specialists at the institute have developed and introduced 
about 30 different programs for this machine; use of these programs 
will make it possible to greatly reduce planning time and improve the 
quality of the work. 


This year another more sophisticated, third-generation machine was put 
into operation. It is used not only to solve specific engineering prob- 
lems, but also makes entire plans for capital land use. 





Specialists at the institute computing center are now engaged in de- 
velopment of programs for indoor computer processing of field survey- 
ing data, selecting optimal variations of hydromechanical equipment 
for pumping stations, and calculating designs for industrial and civil 
construct ion. 


COPYRIGHT: “Ekonomika i zhizn'", 1978 


11.176 
CSO: 1863 
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USSR 


PROBLEMS OF IMPROVING EVCUNOMIC ANALYSIS OF EFFICIENCY OF AGRICULTURAL 
PRODUCTION 


Moscow VESTNIK STATISTIKI in Russian No 5, 1979 pp 30-41 


VOLODIN, VIKTOR PETROVICH, candidate in economic sciences, Division Chief, 
GURVICH, IRINA MARKOVNA, candidate in economic sciences, laboratory chief 
NII TsSU SSSR (Central Scientific-Research Institute, Central Statistical 
Administration, USSR); Scientific-Research Institute, Central Statistical 
Administration, USSR; and DUBNOV, BORIS ISAAKOVICH, division chief, Agricul- 
tural Statistics Administration, Central Statistical Administration, USSR 


[Abstract] The paper deals with organizational steps for improving the effi- 
ciency of agricultural production. Statistical analysis of production effi- 
ciency has been more and mor): emphasized in recent years in connection with 
intreduction of the automate:| system of state statistics (ASCGS). The forms 

of organization of statisticil analysis of agricultural production eff icien- 
cy are linked with the stages of evolution of the functional subsystem for 
agricultural statistics. While the main form of organizing such analysis 

at present is provided by complexes for electronic processing of economic 
information, a fundamentally new register form of organizing the collection, 
processing, storage, accumulation and analysis of information is now being 
developed as a basis for a narrow-goal analytical complex to study produc- 
tion efficiency in agriculture. This form is the register of agricultural 
enterprises (RSKhP), an automated system that characterizes production activi- 
ty of kolkhozes and sovkhozes. The advantage of the RSKhP is the considerable 
elevation of the analytical level of statistical developments, and the more 
complete and higher-quality satisfaction of the needs of managerial agencies 
for statistical information. The register makes possible a penetrating analy- 
sis of the production and financial activity of the enterprises, using mat he- 
matical economics methods for various levels of management, and handles jobs 
that require continual and prolonged observation of an object with extraction 
of data for analysis on a yearly and current periodic basis from toth statis-~- 
tical and accounting reports. 


The re,ister form of organizing, collecting, accumulating and processing 
information provides computer input of indices organized in a certain way 
from statistical report forms. This does not require additional programming 
in case of alterations of report forms and printed tables, the makeup of ac- 
counting units, their territorial or departmental classification, and pro- 
“ides for introducing new indices. It should be noted that the output 
tables resulting from data processing by the given program are analytical 

in nature. 


The register of agricultural enterprises has been in effect in the Estonian 
SSR since 1976 on the basis of a Minsk-32 computer. The hardware and soft- 
ware of the RSKhP have been worked out by the republic-wide comp..ting center 
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of the central statistical administration of Estonia. The input information 
consists of 680 indices that provide not only output tables of the complex 
for electronic processing of the principal indices of annual reports of 
kolkhozes and sovkhozes, but also output tables of the analytical complex 
for analysis of the efficiency of agricultural production. This analytical 
complex was put into experimental use in 1978. Tables 5. 


USSR 

NO PRECEDENTS 

Moscow PRAVDA in Russian 21 Jun 79 p 6 

CHESNOKOV, ZH., Pravda correspondent, Petrozavodsk 


[Abstract] A report on preliminary steps to develop an automated system 
for management of timbering in the Karelian ASSR. The work is being done 
by the Karelian Scientific-Research Institute of the Timber Industry. The 
basic idea is to store assessment data in the memory of a computer that can 
process data and make recommendations on where to harvest timber. In the 
final version, the system will provide optimum schedules for cutting and 
use of raw materials. 

[289-6610] 
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J. Other 


ELECTRONIC TURNSTYLE USED EFFICIENTLY AT PLANTS, INSTITUTES 
Moscow IZVESTIYA in Russian 28 June 79 p 3 
[Article by M. Glukhovskiy, Khar'kov: "Electronics at the Entrance”) 


[Text] The theater, everyone knows, begins at the cloakroom, and the 
plant and institute begin at the entrance. The guard has a difficult 
job: to watch carefully and see that no outsiders go by while not 
slowing down the flow of people. 


“Guards needed" and "Jobs as timekeepers now available” — these are 
very common notices everywhere. But perhaps this job can be given to 
automation? Specialists at the Khar'kov VNIlelektroapparat [Khar'kov 
All-Union Scientific=Research Institute of Electrical Machine and 
Apparatus Building] raised the question and then answered it them- 
selves. They developed a device called the “Elektrik” which monitors 
people passing and collects timekeeping information. 


Devices very similar to those that greet us at metro stations are 
arranged in a row. The worker drops in a small pass token and is al- 
lowed to enter. If a worker is late or decides to leave the job early 
the electronic devices observe it all. 





Leonid Yakovlevich Minakov, chief designer of the project, explains, 

"A counting device has replaced the coin receptacle here. The important 
thing is that the pass token has a concealed code which gives the em- 
ployee's work number and the code of the enterprise." 


The electronic device makes it possible to record each employee's time 
of arrival and departure. These data are entered on punched tape and 
fed to computer memory. The electronic machine itself processes the 
information and outputs it in the form of finished documents. This 
eliminates the need for ti.e monotonous, unproductive work of time- 
keepers. It makes the job of guards much easier and many fewer of them 
are needed. 


Labor discipline has improved markedly and unproductive losses of work 
time have been reduced at enterprises where the "electronic timekeepers” 
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have been installed. This is understandable: those who like to be late 
must deal with a machine that cannot be cajoled or persuaded. 


Elektrik units are now working at the Poltava Gas Discharge Tube Plant, 
the Elektrovypryamitel' [Electrical Rectifier] Plant and the 
Svetotekhnika [Light Engineering] Association in Saransk, the 
Elektrosila Science-Production Association in Leningrad, the Tomsk 
Sibelektromotor [Siberian Electrical Motor] Plant, and elsewhere. 


V. Kilin, chief of the bureau of the information and computing center of 
the Baku Domestic Air Conditioner Plant,remarks, "The automatic passage 
monitoring system is popular with Baku workers. We no longer have traf- 
fic jams at the main entrance during peak hours. The automatic entrances 
pass 320 people a minute. This results in a better working attitude and, 
of course, higher labor discipline." 


Here is the economic side of things. The Elektrik device makes it pos- 
sible to save at least 10,000 rubles a year for each 1,000 employees. 


Khar'kov specialists have received several patents that confirm the 
uniqueness and originality of the concepts they have found. 


The so-called flexible working day system has found increasing recog- 
nition recently. Under this system the beginning and end of the working 
day are not strictly regulated; only its length is monitored. Of 
course, no collective of timekeepers could keep track of all the changes 
in use of working time by each individual. The Elektrik handles this 
job easily, thus giving the flexible working day system the "green 
light." 


The collective of VNIIelektroapparat is continuing to refine its off- 
spring. The new Tronka device is coming up. It is considerably more 
sophisticated than its predecessor, using integrated circuits and oper- 
ational memory. The Tronka will also be able to work without a com- 
puter. This is very important for small enterprises. 


The developers believe that the “electronic guard” will pick up new 
functions in the future. An attractive idea, for example, is to use 
them in airports to replace the system of seating passes to keep track 
of passengers and to use them in plant dining halls to control free 
meals. 


11,176 
CSO: 1863 
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III. SOCIOCULTURAL AND PSYCHOLOGICAL PROBLEMS 


A. Philosphical and Legal Problems 


STATUTE PRODUCTION ENTERPRISES APPLIED TO COMPUTER CENTERS 
Moscow VESTNIK STATISTIKI in Russian No 7, 1979 pp 33-40 
[Article by N. Gorbatov] 


[Text] The party and government give enormous attention to the development 
of automated management systems and computer centers in various sectors of 
the national economy of our country. On 1 January 1979 there were 502 com- 
puter (computing and data processing) centers and 2,409 computing and data 
processing and punched card stations working in the system of the USSR Cen- 
tral Statistical Administration on the union, republic, oblast and rayon 
levels. 





During the years of the Ninth Five-Year Plan (1971-1975) and the expired 
period of the Tenth Five-Year Plan the volume of work done by the computer 
system of the USSR Central Statistical Administration has almost quadrupled. 


The USSR Central Statistical Administration computer system is being system- 
atically equipped and re-equipped with computer technology that contributes 
to a constant improvement of the technological process of mechanized statis- 
tical data processing. Modern computer center buildings are being built and 
put into operation and the working and living conditions of their workers 
are being improved. 


The volume of work of computer (computing and data processing) centers amounts 
to 50 percent of the total volume of work done by the USSR Central Statistical 
Administration computer system. Very complex work on programming and algo- 
rithmization is being done in many computer centers. 


About 6,000 items of work are being done for the USSR Central Statistical 
Administration system of computer centers and stations on all levels (with 
consideration of the periodicity of the presentation of reports). The com- 
puter centers and stations of that system accomplish the mechanized process- 
ing of accounting data and reports for 91,000 enterprises, construction sites, 
kolkhozes, sovkhozes, centralized bookkeeping departments and other organi- 
zations. 


Standard plans, machine programs and EOI [electronic processing of statisti- 

cal data] complexes are the basis of the technological process of mechanized 

data processing. The second line of an automated system for state statistics 
is being created, and collective-use computer centers in the cities of Minsk, 
Tallin, Tula and Tomsk. Twenty-nine multiple-user computer centers have 
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been created and at the present time are processing data of the 1979 All- 
Union Population Census. 


All this indicates that the computer centers of the Central Statistical Ad- 
ministration system are on the true path of scientific and technological 
progress. 


The level of development of today's computer centers is now such that a 
computer center, as a socialist state enterprise, utilizes state property 
assigned to its operational control or use, accomplishes with the forces of 
its own collective under the supervision of a superior organ productive- 
economic activity (the performance of work and rendering of services) in 
accordance with the established plan, on the basis of cost accounting per- 
forms duties and enjoys rights connected with that activity and has an in- 
dependent balance sheet. 


Since 1978 the Statute on socialist state production enterprises has been 
extended to computer centers of the national economy; the procedure of 
transition of computer centers to the new system of planning and economic 
stimulation has been approved. For the introduction of the new conditions 
of wage payments, a system of planning and accounting indicators has been 
developed and introduced, and also normative documents of the economic 
activity of computer centers and stations, the main ones of which are the 
following: 


-- instructions on the compilation of the principal indicators of the output 
and finance plan of cost accounting computer (computing and data process- 
ing) centers, computing and data processing and punched card stations; 

-- methodical instructions on planning the volume of work of computer cen- 
ters and stations and calculation of the labor-intensiveness and cost of 
the work; 

-- single quotas of operators’ production; 

- standards of technical servicing of computer equipment; 

-- standards of the loading of workers of divisions for preparation and 
output of statistical data; 

-~- procedure for classifying computer centers and stations in groups on 
the basis of wages; 

-- salaries and hourly wage rates; 

-- standard structures of computer centers and stations, standards for the 
numbers of personnel; 

-- current transfer price lists for electronic computers, Computing complex 
machines (VKM) and Computing punched-card machines (VPM); 

-- documents for recording volumes of work and verifying the reliability 
of accounting data of computer centers and stations; 

~- statute on the awarding of bonuses to workers of computer centers and 
stations. 


123 











Other normative and methodical documents have also been approved. 


In the computer network of the USSR Central Statistical Administration only 
& small amount of experience has been accumulated in the use of the Statute 
on socialist state production enterprises with respect to the specifics of 
computer (computing ani data processing) centers, and so it seems necessary 
for us to explain some of its aspects in order to further improve the pro- 
ductive-economic activity of computer centers and improve the working and 
living conditions of its workers, and strict observance of the rights of 
computer centers and their performance of their duties. 


First of all, it should be emphasized that all the items of the Statute are 
applicable to the activity of computer centers and only in part of the items 
has the editing been made more precise. Thus, it has been provided that 

the structure and staff of a computer (computing and data processing) center, 
developed with reference to standard structures and staffs, are approved by 
the director (chief) of the computer (computing and data processing) center, 
and in the absence of standard structures and staffs, by a superior organ, 
and the estimate of expenditures on maintenance of the of the administrative 
apparatus is approved by the chief (director) of the computer center within 
the limits of the appropriations established for the computer (computing and 
data processing) center. 





The computer (computingand data processing) center is granted the right to 
set piece-work and hourly wage rates. Piece-work rates are introduced upon 
agreement with the trade-union committee to obtain greater interest of the 
workers in growth of labor productivity and raise the level of normalization 
and quality of the work done: accounting, maintenance, typing, stenographic, 
duplicating, work on harvesting, the servicing of buildings, etc, in the 
presence of standards of labor expenditures approved in the established pro- 
cedure. 


A computer (computing anddata processing) center has the right to establish 
by agreement with the trade-union committee for engineering and technical 
workers and other specialists, on the basis of attestation or other method 
of estimating the quality of work and productiveness of their activity, 
additions to wages at the rate of up to 30 percent of their salaries within 
the limits of the plan wage fund, using for that purpose, with the approval 
of a superior organ, up to 2 vercent of the plan wage fund of the organi- 
zation (without considering the wage fund of the workers). Those additions 
are cancelled when the established requirements for the quality of work done 
are not observed . 





*The chief (director) of a computer center is not granted the right to allow 
plurality of workers’ occupations, to determine the list of workers’ occupa- 
tions for which at the time wage rate one should use the wage rates of "piece- 
work workers" and the monthly salary in place of the wage rates of "time-rate 
workers" and also to determine the lists of workers’ occupations and work 
with harmful working conditions. The USSR Central Statistical Administration 
examines these questions in necessary cases. 
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Provision is made for the transmission in the established order to computer 
centers, enterprises and organizations, and also to associations, of algo- 
rithms and machine data processing programs for the administration, the con- 
trol of technological processes and the accomplishment of scientific research, 
planning, design, technological and other similar work. 


A director (chief) manages the computer center, and all the workers must par- 
ticipate widely in solving questions of its work. Distinct legal regulation 
of the forms of that participation must be assured in that case. One of the 
organs drawing the working people into administration of the computer center 
is the permanent production conference, working under the local committee of 
the trade union. Unfortunately, such permanent production conferences are 
not functioning everywhere at computer (computinged data processing) centers 
of our system. Meanwhile that social body is necessary as one of the forms 
of participation of the working people in the control of production. 


The trade union committee represents the blue and white collar workers in 
all questions of labor, life and culture and participates in the preparation 
of drafts of plans of production, capital construction and the construction 
and repair of housing and cultural objects. 


The property base of the activity of a computer center consists of the fixed 
and its own circulating capital, which form the state fund. Effective use 
of those resources {1s the main requirement for economic management. The 
circulating assets are normalized. A superior agency establishes the gen- 
eral normative and the computer centers themselves establish the normetives 
by elements at least once a year. 


Excessive circulating assets of a computer center can be removed with the 
normative is changed in connection with change of the production plan or 
by way of a redistribution according to the situation on 1 January of the 
year following the report year. 


A computer center takes depreciation allowances for capital repair and complete 
reconstruction of fixed assets. In that case the computer center transfers 

up to 10 percent of the depreciation fund for capital repair to a superior 

rody to form a reserve to render help to enterprises at which much work is 

done and whose own resources of such a fund for capital repair are inadequate. 
With receipt of the Statute the computer center is grantei the right to 
determine for itself whether to carry out the repair of the given equipment 

or to scrap it and acquire new equipment. 


A class 3 dining room and medical installation, if they are on the territory 
of the computer center and service its workers, receive free quarters with 
eat, light and water. The dining room is provided with fuel for food pre- 
paration and electric power by the computer center, which acquires and makes 
available without charge furniture, commercial, technological, refrigeration 
and other equipment, carries out capital and current repair of quarters, 
equipment and furniture at its own expense and assures the assembly and main- 
tenance of the quarters of the medical installation. 


125 











The computer center is not given the right to independently transfer to 
other enterprises and organizations buildings, equipment, operating equip- 
ment and other fixed assets allocated to it, and more precisely dismantled, 
excessive and unused equipment, means of transport, etc, with the exception 
of cases where modernization is going on or it has been written off as obso- 
lescent. The Central Statistical Aiministration of the republic has the 
right to redistribute equipment within the department. Only the USSR Central 
Statistical Administration has the right to transfer equipment to state 
enterprises, organizations and institutions of other departments. Excessive 
and umused equipment, means of transport, instruments, tools, inventory, raw 
material, supplies and fuel can be sold by the computer center to other en- 
terprises and organizations provided that the superior organization (the 
Central Statistical Administration) has officially refused to redistribute 
then. 


The computer center has the right to write off from the balance obsolescent, 
worn-out equipment and that unsuitable for further use, means of transport, 
inventory and tools when the resotration of that property is impossible or 
economically inadvisable and it cannot be sold. 


In the write-off of equipment and means of transport, its undepreciated por- 
tion, except the value of materials obtained from the write-off that are 
suitable for re-use, is written off to loss. If, however, the write-off 
occurred for reasons over which the computer center had no control, the 
losses are covered through the state fund account. 


Building and equipment that have become useless due to dilapidation or in 
connection with wear during the construction of new objects are written off 
from the balance of the computer center itself. 


To determine the unsuitability of equipment, means of transport and other 
property for further use, the impossibility or ineffectiveness of restorative 
repair and the drawing up of the necessary documentation upon its write-off, 
at the computer center a permanent commission is formed by order of the man- 
ager. The commission is obliged to directly inspect the object to be written 
off, establish its unfitness for further use, discover what has brought about 
the need for write-off (wear, accident, theft, improper use). If it mst be 
determined whether separate units, parts or material can be used, it is ne- 
cessary to evaluate them and prepare a report. 


The statute defines the rights of the computer center in the area of planning. 
With the wide participation of blue and white collar workers the enterprise 
prepares drafts of the long-range and annual plans. The superior organiza- 
tion (for a computer center, the statistical administration of the republic, 
kray or oblast) examines jointly with the enterprise and approves with the 
computer center the main indicators of its long-range and annual plans. 


To assure fulfilment of the plan tasks the computer center annually prepares 
a technical, output and financial plan for the set indicators, with a break- 
down by quarters, which the director or chief of the center approves. The 
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measures and indicators of the technical, output and financial plan mst 
assure fulfilment of the plan tasks with very complete utilization of 
production capacities and fixed assets and obtain maximum results with 
minimum expenditures. 


In accordance with the approved annual plans the director or chief approves 
the quarterly and monthly plans. The computer center independently sets 
quantitative and qualitative indicators of the plan for its own subdivisions 
--sections and offices. Only the superior organization (statistical admin- 
istration) can change the plans, and only in excevtional cases. In that 
case the change of the plan indicators must, as a rule, be agreed upon with 
the computer center, but the superior organization is not deprived of the 
right, guided by gen:ral state interests, to introduce changes in the pro- 
duction and other plans. 


The computer center has the right in an established procedure to approve new 
and review existing production and servicing standards. Each year at the 
computer center calendar plans are prepared to replace existing standards 

by new standards on the basis of carrying out organizational and technical 
measures to improve production, starting from the requirements of increasing 
labor productivity and reducing the labor-intensiveness and cost of services. 


The computer center has the right to use the saving in the wage fund obtained 
in preceding quarters and months, converted in accordance with the percentage 
of fulfilment of the plan in subsequent quarters and months of the current 
year. 


One of the main tasks of computer centers in the system of tne USSR Central 
Statistical Administration is the collection, mechanized processing and 
timely issuance of statistical information. In very stressed periods (the 
preparation of annual reports, of the data of large simultaneous reports 

and lists and other work) all the available capacities of computer and organ- 
izational technology are used at the computer center. 


Under the conditions when the Statute on socialist state production enterprises 
has been extended to computer centers, curtailment of the time required for 
the processing of statistical and other information with a steady reduction 

of expenditures on that work acquires still greeter importance. Accomplish- 
ing their activity under cost accounting conditions, all computer centers of 
the Central Statistical Administration system are constantly striving to in- 
crease the effectiveness and improve the quality of the work. 


Unfortunately, it should be noted that the return on investment at computer 
centers st times remains inadequate and does not reach 1 ruble of performed 
work per ruble of fixed assets. The situation is somewhat worse as regards 
the use and return on investment of electronic computers. Under the new 
working conditions the computer center collectives mst do everything to 
effectively use all computer technology in accordance with the set standards, 











Much computer equipment in need of repair has accumulated at computer cen- 
ters. Measures are now being undertaken to considerably reduce those 
“stocks.” 


Cases of imperfect organization of labor, of insufficient use of labor re- 
sources and of low output are still frequent. Sometimes small groups are 
created and the number of subsection managers is unjustifiably large, vacant 
positions remain unfilled for a long time and therefore the wage fund is 
sometimes unsatisfactorily, and even incorrectly, used. 


In the transition to the new wage conditions under the conditions of appli- 
cation of the Statute on socialist state production enterprises the computer 
centers must work *‘n improving the structure of the computer center and re- 
inforcing the subdivisions, improving the organization and norm setting of 
labor, implement measures to reduce the time required for the completion of 
work and improve the use of the wage fund. 


At computer centers there still are plans ill-suited for rational use. The 
All-Union State Design-Technological Institute for Mechanization of Account- 
ing and Computers of the USSR Central Statistical Administration and the 
computer centers themselves are undertaking measures to further improve de- 
signing in the area of mechanized and automated data processing. Computer 
center collectives are now preparing for the transition to the new procedure 
of planning and economic stimulation, which ought unconditionally to increase 
the efficiency and quality of their work. 


In 1978 many computer centers applied the Statute on socialist state produc- 
tion enterprises in their work. Working better than other computer centers 

of the USSR Central Statistical Administration system was the Main Computer 

Center of the USSR Central Statistical Administration, which was awarded 

the Challenge Red Banner of the CPSU Central Committee, the USSR Council of 

Ministers, the AUCCTU* and the Komsomol Central Committee for achieving the 

highest results in the all-union social st competition to increase the effi- 
ciency of production and the quality of work and successful fulfillment and 

over-fulfillment of the 1978 plan and assumed socialist obligations. 


The winner of the all-union socialist competition as regards the results of 
work for the fourth quarter of 1978 was the Central Computer Center of the 
USSR Central Statistical Administration, which achieved over-fulfillment of 
the plan tasks in all the economic indicators: growth of labor productivity, 
reduction of cost of production, high loading of the computer equipment, 
timely execution of all statistical and other work for enterprises and or- 
ganizations of the national economy, and also of work connected with the 
1978 All-Union Population Census. The collective was awarded the Challenge 
Red Banner of the "SSR Central Statistical Administration and the Central 
Committee of the trade union of workers of state institutions. 


The republican computer center of the Ukrainian SSR Central Statistical Ad- 
ministration and the republic computer center of the Lithuanian SSR Central 
Statistical Administration, which had lagged for some time in work according 








*All-Union Central Committee of Trade Unions 
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to a mumber of indicators, under the new management conditions have assured 
over-fulfilment of the quarterly plan tasks according to all the established 
indicators, @ considerable increase in the volume of work and labor produc- 
tivity, have effectively used computer equipment, have presented the USSR 
Central Statistical Administration in time and in good quality all the sum- 
mary statistical reports, end on the basis of the results of 

the fourth quarter of 1978 have been awarded testimonials of the USSR Cen- 
tral Stetistical Administration and the Central Committee of the 

of workers of state institutions. 


Wisely applying the Statute on socialist state production enterprises that 
has been extended to computer centers, many other computer centers improved 
the use of computer technology, improved the technical and economic indica- 
tors and improved the quality of work. They include the computer center of 
the statistical administration of the city of Moscow, the Tul'skaya Oblast 
computer and date processing center of state statistics, the computer centers 


of the statistical administrations of Saratovskaya, Bryanskaya, Kemerovskays, 
Ul*yanovskaya, Kaluzhskaya and Kurganskaya oblasts, of Altayskiy Kray and 
the Checheno-Ingush ASSR, the computer centers of the statistical adminis- 
trations of Zhitomirskaya, Volynskaya and Chernigovskaya oblasts, the computer 
center of the statistical administration of Andizhanskaya Oblast, the Sel'- 
yanskiy republic computing and date processing center of the Azerbaydzhan 
SSR Central Statistical Administration, the Tsesisskiy and Daugavpilsskiy 
republic computing and data processing centers of the Latvien SSR Central 
Statistical Administration, the Chuyskii republic computing and date pro- 
cessing center and the Frunzenskiy municipal computing and data processing 
center of the Kirgiz SSR Central Statistical Administration, the Kingisepp- 
skiy computing and data processing center of the Estonian SSR Central Sta- 
tistical Administration, etc. 


The collectives of those ca uter centers have successfully completed 1978 
and emerged as victors in the republic socialist competitions. Wewill ~* 
cite only a few examples that show what possibilities the application of the 
indicated Statute has opened up in the production and economic activity of 
computer centers. 


At the Central Computer Center of the USSR Central Statistical Administration 
(B. Kh. Seakyan, director) a number of measures connected with its economic 
and financial activity have been accomplished. 


In particular, quarterly and monthly plans have been prepared in accordance 
with the esteblished annual task of the USSR Central Statistical Administra- 
tion. This permitted, by starting from distinctive features and specifics 

of the work, more rationally distributing the load over production subdivi- 
sions. A new structure and staff were worked out with respect to the etandard 
ones, and this made it possible to eliminate excessive units, cover vacant 
positions, intensify the main directions of the work and use personnel more 
rationally. 


It is known that in the process of operating computer equipment and to inm- 
prove the technological process of keeping statistical records 1nd *ccounting 
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and reporting documentation a need arises to write off equipment that is 
obsolescent, worn out or unfit for further use. I: that case computer 
equipment was previously written off only with the approval of the superior 
organization. That right has now been granted to the manager of the organi- 
zation, and this contributes to the replacement of obsolete equipment by 
more modern equipment. 


The Central Computer Center has received the right to write off the balance 
sheet obsolete and worn out equipment, starting from the need for all possible 
savings of resources, within the limits of the general wage fund and alloca- 
tions for administrative expenses approved by the USSR Central Statistical 
Administration. The Central Computer Center independently prepares an 
estimate of administrative expenses that is approved by the director. 


At the computer center of the Statistical Administration of the city of 
Moscow (A. M, Ivanov, chief) the possibility appeared of leasing equipment 
temporarily not being usec to other enterprises and of selling excessive 
equipment to other enterprises when the superior organization refused to 
redistribute it. 


The character of the work of computer centers shows that in individual 
months, especially the summer months, the saving oi the wage fund is insig- 
nificant and does not permit stimlating certain categories of workers to 
qualitative performance of the work. The Statute on socialist state produc- 
tion enterprises permits managers to use the saving of the wage fund obtained 
in quarters and months, converted from the percentage of fulfilment of the 
plan, for the payment of wages and bonuses in later quarters and months of 
the same year. 


All this contributes to an increase of the interest of workers in an increase 
of labor productivity and qualitative performance of the work. The approval 
and change of the salaries of engineering and technical workers and white 
collar employees in accordance with the salary schedule within the limits 

of the wage fund, and also of the average wage, permits stimulating the 
workers. The approval of the staffs by the manager of the computer center 
reinforces the principle of one-man management. 


At the computer center of the Statistical Administration of Dnepropetrovskaya 
Oblast (V. B. Shamanskaya, chief) the work under the conditions of effect of 
the Statute has expanded the rights of the organization in the areas of plan- 
ning, improvement of the technology of production, the supply of materials 
and equipment, finances, labor and wages. 


The rights presented by the Statute have permitted the computer center man- 
agemen* to improve the structure of the computer center, rights in the area 
of planning have been expanded, and the collective has been permitted to 
achieve more effective work of all subsections and services. 


At the computer center of the Statistical Administration of Sverdlovskaya 
Oblast (A. I. Timin, chief), as a result of accomplishment of measures to 
put the Statute in effect, the times required for the preparation of ste- 
tistical reports have been shortened. 
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To improve the quality of the issued information, at the computer centers 
on which the rejected work is analyzed 
in detail jointly with the customers. The equipment downtime has been 
of repairs and maintenance, and also in the periods 
of organization of new technology that has arriv=4 to replace that written 
off. Questions of write-off of accounting equipment which has become unfit 
for use are now being solved independently. 


It should be especially emphasized that the Statute will give the possibility 
of allocating very qualified personnel to computer centers and also increases 
the material incentive of the workers. Comuter centers hew obtained the 
right to independently establish, within the limits of the wage fund, addi- 
tions to the salaries of engineering and technical workers and increased 
salaries to qualified workers, and personnel turnover has oeen reduced. It 
should be noted that a positive effect has already been achieved under the 
new working conditions of computer centers. ‘Thus, the Republic Computer 
Center of the Central Statistical Administration of the Ukrainian SSR (I. G. 
Il"yenke, chief) in the second half of 1978, applying the Statute, increased 
the computer load by 9 percent and the load of purched-card and keyboard conm- 
puters by 6 percent. Labor productivity rose substantially. 


COPYRIGHT: Izdatel’stvo "Statistika", 1979 
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USSR 
AUTOMATED SYSTEMS FOR MANAGEMENT OF ORGANIZATIONS, AND THE LAW 


Novosibirsk EKONOMIKA I ORGANIZATSIYA PROMYSHLENNOGO PROIZVODSTVA in Russian 
No 3, 1979 pp 93-95 


GAL'PERIN, L. B., dr in judicial sciences, Professor, Novosibirsk Faculty 
of Sverdlovsk Judicial Institute 


[Abstract] An examination is made of the legal problems involved in the de- 
velopment and introduction of automated management systems (ASU), and the 
ways that functioning of these systems influence legislative action. Some 
factors are discussed that should be considered in planning automated systems 
for management of organizations: 1) Restrictions on the capabilities of for- 
malized procedures and technical facilities as regards the solution of man- 
agement problems; 2) ASU are set up as an integral part of existing State 
management systems; 3) Setting up the ASU involves elaboration of existing 
State management systems based on extensive use of mathematical economics 
methods and computer facilities; and 4) The ASU themselves are not subjects 
of administrative or other branches of law. It is pointed out that as these 
systems are introduced on increasing scales tbere will be a need for a sys- 
tem of normative acts published by various agencies. Existing legislation 

on the problems in this field should be reviewed and unified into one or two 
statutes on problems of ASU. References 3 (Russian). 


USSR 

HOW TO SOLVE PROBLEMS 

Moscow TEKHNIKA I NAUKA in Russian No 5, 1979 pp 26-28 
AL'TSHULLER, G., engineer, Baku 


[Abstract] An Algorithm for Solving Inventors’ Problems (ARIS-77) is the 
latest version of a body of rules which first appeared in the 1940's and is 
intended for subdividing a ‘raw” problem, a situation difficulty, into small- 


er problems and guiding the selective application of solution-seeking rules. 
The full text of ARIS-77 is given in a book by G. Al‘tshuller, “Tvorchestvo 


kak tochnaya nauka” [Creativity as an Exact Science], Izd-vo Sovetskoye 
radio, 1979. Raw problems need to be stripped of inessential details of 

the technical systems surrounding the technical difficulty. A most critical 
step along the solution-finding pathway is determining the IKR (the ideal 











end result), that is, an ideal solution. An ideal solution is one in which 
the required result suggests itself, “without anything extra," without re- 
making the system, without expending materials, energy or funds. Illustrat- 
ing the application of ARIS-77 to problems is the situation of slag poured 
into large ladles placed on railway platforms, which are to be sent to a 
slag-processing facility. The initial slag temperature is approximately 
1c0N0°C. Enroute the slag cools, crusting its surface. Pouring the liquid 
slag then involves knocking holes in the crust with a special pile-driver. 
Other slag-emptying difficulties are detailed. Step by step, ARIS-77 is 
applied to find a solution to the slag-pouring problem: dumping a piece of 
ice or a quantity of water into the slag while at 1000°C to aerate the slag. 
This action foams some of the slag into a slag granule-air mixture, an ex- 
cellent insulator, easily penetrated by the slag pouring out at the slag- 
processing facility. 
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B. Urban Systems and Comaunal Services 


AUTOMATED SYSTEMS USED TO MANAGE TASHKENT MUNICIPAL SERVICES 
Tashkent EKONOMIKA I ZHIZN’ in Russian No 8, 1978 pp 54-58 


{Article by V. Kazimov, chairman of the executive committee of the Tashkent 
City Soviet of People's Deputies: "Setting up the ASU-Tashkent™] 


[Excerpt] Considering the complexity and labor-intensiveness of the process- 
es of managing city services and the prospects for development of this system, 
the Tashkent City Committee of the Communist Party of Uzbekistan and the exe- 
cutive committee of the Tashkent City Soviet adopted a decision to begin work 
on setting up automated management systems (ASU) in municipal services. 


Automating the management of municipal services is an extremely difficult and 
expensive problem. It will require setting up many ASU's for objects of vari- 
ous levels and purposes which together form a single complex to be known as 
the “ASU-Tashkent." Therefore, considering the actual availability of per- 
sonnel and physical resources, the process of establishing ASU's for munici- 
pal services in the capital of the republic will be accomplished by stages. 
According to the coordination plan ratified by the Tashkent City executive 
committee, 11 systems are to be developed and introduced in the current five- 
year plan as the first phase of the ASU-Tashkent. 


These 11 systems are the ASKIRD (automated system for monitoring execution 
of management documents), the ASU of the Main Architectural Planning Admin- 
istration, a set of automated management systems for municipal service sec- 
tors and enterprises (domestic services, motor vehicle and electrical pas- 
senger transportation, and hotel services), the ASU's of Gorzhilupravleniye 
[City Housing Administration] and Vodokanal [Water Supply and Sewer System 
Administration], and four automated management systems for operations pro- 
cesses (the ASU for Vodokanal operations, regulation of road traffic, and 
automated systems for dispatcher management of motor vehicle and electrical 
transportation). 
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What basis was used to determine the priorities and automate these par- 
ticular sectors of municipal services? The primary consideration was 
the fact that they are the sectors which today depend most on improve- 
ments in the existing system of management. We also took account of the 
degree of readiness among management personnel for introduction of ASU's, 
the level of mechanization and automation of operations, and, of course, 
factors such as the possibility of financing scientific research, exper- 
imental design, and planning work, the possibility of purchasing the 
necessary equipment, constructing (or redesigning) quarters for ASU 
hardware, communications lines, and the like. 


The collective-use computing center of the Tashkent City executive 
committee will provide the basic hardware for the ASU Tashkent. It 
has third-generation computers, a data transmission system, and a net- 
work of information subscriber points equipped with means for receiv- 
ing, transmitting, preparing, and displaying information. Operations 
will be controlled by specialized computers. 


The following organizations are engaged in development of the ASU- 
Tashkent and its component parts: the’Kibernetika” Science-Production 
Association of the Academy of Sciences Uzbek SSR, the republic infor- 
mation-computing center of the Uzbek SSR Ministry of Motor Vehicle 
Transportation, the Tashkent branch of the ASU planning and design 
bureau of the Sredazspetsavtomatika [Central Asian Special Automation] 
Trust, the Omsk Special Design Bureau of Industrial Automation, and 
the Main Computing Center of the Tashkent City executive committee 
(MCC). 


The MCC, formed by the Tashkent City executive committee in 1975, has 
been assigned the functions of developing certain systems, coordinating 
all work on setting up the ASU-Tashkent, and also operating the actual 
system. 


The set of problems included in the automated system for monitoring the 
execution of management documents, which was turned over for use in 
late 1977, provides systematic records, monitoring, and analysis of 
progress in fulfillment of management documents (directive documents 
from higher-ranking bodies, decisions, orders, and commissions from 
the leadership of the Tashkent City executive committee) and prepares 
data on the state of performance discipline in bodies subordinate to 
the executive committee. This set of problems was put into actual 

use late last year and works in an inquiry-response mode. 


The first phase of the ASU for city housing administration solves prob- 
lems of automating management of housing facilities and includes three 
subsystems: “Apartment Renter,” "Lessee," and "Management of Repair 
Services." 


Analysis has shown that accounts with renters are the most labor- 


intensive job in housing management. This work accounts for 60 per- 
cent of all records and charges work and most of the employees in 
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housing operations offices are involved with it to some extent. There are 
about 60 such employees for the buildings of the local Soviets alone. 


According to preliminary calculations, introducing the problems of the 
“Apartment Renter" subsystem will give an annual savings of 200,000 rubles 
by cutting expenditures for support of accounting personnel, eliminating a 
considerable part of indebtedness for apartment rent, and the like. 


The "Management of Repair Services" subsystem envisions automating planning 
to determine the priority of capital repair on the basis of a classification 
of buildings by categories of wear and the condition of residential and non- 
living quarters. This will allow a significant improvement in repair ser- 
vices to the public and insure the preservation of housing resources. 


The ASU of the Vodokanal Trust includes two subsystems: management of pro- 
duction operations and organizational-economic management. The first sub- 
system solves the technological problems of automating management of the 
processes of raising, decontaminating, and distributing water with maximum 
economic efficiency, that is, with minimum operating expenditures and opti- 
mal use of production capacities. 


The second subsystem covers the organizational and economic problems of day- 
to-day management, analysis of production activities, bookkeeping, and charges 
for water and plumbing. 


Introduction of the first phase of the ASU-Vodokanal is planned for the end 
of the current five-year plan. The annual savings will be more than 1.5 
million rubles. 


The ASU for urban passenger transportation envisions automation of the system 
of dispatcher managemert and the organizational-economic management of the 
activities of the streetcar-trolley administration and the main production 
administration of motor vehicle passenger transportation. The system per- 
forms the following functions: planning and organizing transportation opera- 
tions, calculating variations of the traffic schedule, planning assignment 

of rolling stock to routes, monitoring the arrival, return, and time work- 
ing on the line for means of transportation, and determining the optimal 
number of means of transportation on the routes at peak hours. 


This is achieved by centralizing the management of transportation traffic 
in each particular time segment by automatic collection, transmission, and 
processing of data on the work of each bus, streetcar, or trolley and by 
providing direct two-way information exchange between the dispatcher and 
each driver and automating the functions of planning and managing the acti- 
vities of transportation organizations and enterprises. 














The Main Computing Center of the Tashkent City 
executive committee is one of the organizations 
engaged in development of the ASU-Tashkent. 
Engineer Sh. Rakhimdzhanova takes an active 

part in this work. (Photograph by A. Kudryashova) 











The collective the Uzbek “Kobernetika’ Science-Production Association of 
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; 1 in development of the 


the Academy of Sciences Uzbek SSR i actively involved 
AS''-Tashkent. The picture shows on if the machine rooms at the computing 





Introduction of the ASU will permit a significant improvement in the 
technical-economic indexes of the work of passenger transportation also. 


Guideline calculations indicate that the annual savings from introduc- 
tion of the automated dispatcher system for electrical transportation 
alone will be more than 1.2 million rubles, and the system will pay 
for itself in 2.5 years. 


The necessity of developing an ASU for motor vehicle traffic arises from 
the steadily increasing number of means of transportation,which reduces 
the carrying capacity of the streets and main routes of Tashkent every 
year. The average speed of travel of transportation in the city today 
ranges from 24 to 32 kilometers an hour. Therefore, the problem of 
creating optimal conditions for pedestrian safety and vehicle traffic 

is becoming more and more important. The principle of operation of the 
system is as follows. Information on the intensity and speed of traf- 
fic is transmitted from sensors installed at intersections and crossings 
with the most intensive flows of vehicles. This information travels 
along communications lines to a center, is processed there, and on this 
basis a control device outputs an optimal variation of a coordination 
plan for the flows and speed of traffic. This same device automatically 
adjusts the plan as the situation changes and controls the switching of 
signal lights, road signs, and speed indicators. 


The system makes it possible to increase the carrying capacity of the 
city's streets and main routes, reduce delays at intersections, and 
increase the average traffic speed by 10 percent. 


The purpose of setting up the ASU of the Main Architectural-Planning 
Administration is to raise the labor productivity of planners and 
improve the quality of plans while making a transition to multiple var- 
iation planning and optimization of decisions. 


Thus, the first phase of the ASU-Tashkent combines systems of different 


levels and purposes: for production operations, sectors, and the city 
as a whole. 


The annual savings from its introduction will be more than 5 million 
rubles and it will pay for itself in 2.5-3 years. 


The long-range plan for development of ASU's and computer technology 
in municipal services envisions completing the basic work to automate 
management in municipal services by 1990. 


COPYRIGHT: "“Ekonomika i zhizn'", 1978 


11,176 
CSO: 1863 
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C. Education 


MODERNIZING THE TEACHING OF MATHEMATICS 
Moscow PRAVDA in Russian 12 May 79 pp 3 


[Article by K. Sibirskiy, associate member, Moldavian SSR Academy of Sci- 
ences, Professor: “Not the Alphabet--Real Knowledge”] 


[Text] There has been taking place, for a number of years, a reorganization 
of teaching in the secondary school. Students in the lower grades solve 
equations and even inequalities, in the upper grades elements of set theory, 
and integral and differential calculus are introduced. Unfortunately, in 
spite of this increase of the complexity of the syllabus, with the exception 
of isolated instances, it, in my view, only takes the students up to the 
times of Newton and Leibnitz, that is to 300 years ago. As for new topics, 
they have been put in and removed from the curriculum repeatedly in recent 
years. 


Let us take for example those changes which occurred with the appearance and 
rapid development of electronic computer technology. What do students know 
of it? Let's put it this way: in many specialized schools--or more often 
classes--there is a definite training program. Here and there, tenth graders 
earn programming certificates. Further information is obtained by those in- 
terested through electives and extracurricular clubs. But this is far from 
a universal part of the requirements. 


In our view the reorganization of the teaching of secondary school mathemat- 
ics must be completed as soon as possible, and standard textbooks and sys- 
tematic instructions must be prepared. These materials must include the 
study of the principles of operation of computers, principles of programming, 
linear programming, elements of graph theory and of other highly essential 
models. Time for these subjects can be created by shortening the amount 
devoted to other topics. 


It would be a good idea, it appears, to also reexamine courses in mathemati- 
cal disciplines in Higher Educational Institutions, and by shortening cer- 
tain material on selected topics, intensify the teaching process. This 
would increase the responsibility of the lectures, and require an improve- 
ment in teaching methods. By the way, up to now, problems in this area 
have been worked on very little. 
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Today almost every prominent scientist considers it his duty to write a 
textbook on those areas of mathematics which are close to his scientific 
interests. This might be said to be only for the good. But the students 
and even the average teacher is often confused by this abundance of sources. 
Indeed, if it was formerly specially stipulated that this type of book 
should correspond to the accepted curriculum, then nowadays there is neither 
stipulation nor correspondence. 


Higher educational institutions make little use of growing technological 
possibilities. There exist almost no educational films in mathematical dis- 
ciplines. There is a clear lack of people capable of skillfully creating 
visual aids to meet academic needs. Can it truthfully be said that in many 
of our higher educational institutions, the lecturers can use computer “capa- 
bilities” for creating visual models on a screen? 


The Higher Certifying Commission of the USSR Council of Ministers not long 
ago approved new minimum courses of study in all areas of graduate students 
in mathematics. In this program it is necessary to reorganize the reading 
of specialized courses in the mathematics departments of universities where 
the curricula, in our view, are somewhat overloaded. 


For the further mathematization of science, or more correctly, the increase 
in its effectiveness, it is important to strengthen in every possible way, 
contacts among major scientific centers. It is essential to establish in- 
teraction not only between scientific research institutes and computer cen- 
ters but between departments of physics and mathematics and secondary schools. 
Such collaboration will help to organically combine the educational process 
and scientific research, to make rational use of existing work forces, to 
improve the training of specialists. 
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D. Planning, Management and Automation of Scientific Research 


SCIENCE AS AN OBJECT OF CONTROL 
Moscow NAUKA I ZHIZN* in Russian No 6, 1979 pp 50-56 


[Article by candidate of economic sciences V. Rapoport, laboratory head of 
the All-Union Scientific Research Institute of Systems Research (VNIISI) ) 


[Text] There hardly exists another form of human activity that is so little 
adapted to planning and management and so in need of them as contemporary 
science, Up to the middle of this century neither scientists nor the broad 
masses of the public subjected to doubt the first pert of that thesis and 
gave practically no thought to the second part. 


Actually, it seemed to many, how is it possible to control creative process-~- 
es connected with the study of the unknown, the search for the new and the 
understanding of the incomprehensible? Scientific activity, the spotheosis 
of which is represented by a discovery, up to now has attracted all of us 

by its sensational character. And suddenly there is talk about whet « 
discovery must be and, moreover, when it must be accomplished! But we still 
recall so well classic examples of the unexpectedness of scientific results: 
the “eureka” of Archimedes, the apple of Newton, the prophetic dream of Men- 
deleyev... And if one speaks of unexpectedness, and not of randomess, then 
there are many such exemples also in our day. 


And if all that is so, is it necessary to plan scientific results? For one 
need not speak of stagnation in science: the abundance of scientific novel- 
ties is still increasing. Aren't these ficttons of idle economists premature? 


To understand the acuteness of the problem, let us consider one of the con- 
clusions of the 25th party congress: "Science has been transformed into a 
direct productive force of seciety.” This means above all thet in our day 
all forms of social productive activity--from the smelting of metal to the 
manufacture of color television sets to the baking of bread and preparation 
of drinking weter--are based on the use of the conclusions and recommenda - 
tions of science, Moreover, the possibilities of satisfying the growing 
material and energy requirements without the application of new scientific 
and technical solutions have been practically exhausted. To increase the 
the production of goods and services by means of available resources, to 
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create new articles and increase the quality of product and the efficiency 
of its production, in lerger and lerger volumes, requires new knowledge, 

not abstract but possessing content end form accessible for specific use. 
And if we went to pwtposefully end in « planned menner Lmprove the vell- 
being of the Soviet nation, we simply heave to plan the production and appil- 
cation of new knowledge. And correspondingly, to control those processes. 


On the other hat’, however, science, which has become a productive force 
today, differs in principle from other types of productive activity. It 
requires methods end forms of control campletely special and intrinsic only 
to it. 


This is above all stipulated by the creative character of scientific activity. 
Its features are non-repetitiveness of the arising tasks, individuality of 
the methods and procedures for sélving them, the dominant role of original 
thinking and the unpredictability of the most important results. Therefore, 
although more and more people and resources are being drawi into the sphere 
of science, the probability of scientific discoveries, 4s before, will 

depend to a considerable degree not only on the total expenditures of Labor 
but also on the qualifications and capebilities of individual scientists. 


It is wrong in principle to control those people, pointing out what they ere 
to do, and how, and when; history has convincingly proven this. Coming to 
the foreground here are evaluation of the scientific and practical urgency 
of the problems being worked out, stimulation of very high creative activity 
of scientific workers, and the creation of very favorable conditions for 

the conducting of investigations and the realization of their results. 


No less influence is exerted on the content of scientific activity end the 
organization of its control by the specifics of the subject and product of 
labor of investigators. That is scientific knowledge, information. 


Objective information about facts that have taken plece and about the pro- 
perties of matter and the lews of its movement are the basis of science and 
have ebsolute value. Therefore the accumulation of knowledge has been con- 
sidered the most important task of science since the time of its origin. 
But the transformetion of sclence into a direct productive force requires 
considerable expansion of the task: knowledge must not only be gathered and 
accumulated, but it must also be actively used to satisfy social needs, 


Therefore under contemporary cond!. . te value of knowledge produced 
becomes relative and is determine: . » stility. That utility cannot be 
taken in a utiliterian mnner and iven ied with the value of the direct 
material return, Utility is determined uiso by the influence of new know- 
ledge on the development of science itself, on the depth of its reflection 
of the laws of the material world and social consciousness, But in any 
case the value of developed knowledge depends on how we present the 
possibilities of its use. The scientist must be able to demonstrate thet 
the knowledge acquired by him will prove to be useful for society. 
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However, when sctence is divided into hundreds of different branches of 
knowledge and prectice is capable of using that knowledge in very unlikely 
combinations, it is « very complex matter to predict the possible ways to 
use it. 


Contemporary science and technology are too complex and the retes of their 
development are too rapid for it to be possible to look into their near futures 
even for a genius without assistance, Therefore a new branch of science 

has sppeered--prognostication, which, having mastered special mathematical 

and enalytiees apparatus, by means of the most powerful compute, technology, 
draving in es experts very different and very erudite scientists, forecasts 

the results of the application of knowledge acquired today. The ever-wider 
application of prognostication is the very first basis for objective esti- 
mation of the urgency of selected themes and objects of investigation, for 

the substantiated planning of science and its effective control. 


There also are other problems resulting from distinctive features of the 
use of information as the subject and product of scientific labor. As 
tcience develops and the sphere of the application of its results is ex- 
panded the need for new knowledge does not diminish but constantly increases, 
and increases more and more rapidly. At the same time it becomes more and 
more difficult and more and more costly to acquire new knowledge. This is 
observed everywhere, In the natural and technical sciences some objective 
causes, it would appear, are more obvious: it is necessary to create very 
complex experimental and research installations, the crown of which ere 
gigantic synchrophasotrons or radiotelescopes that are more costly than 
average plants, to launch instruments into space or to the bottom of the 
ocean, and to make thousands and millions of observations, measurements and 
calculations in the course of many years. 


Likewise in the humanities information is becoming difficult of access, 

The effect of another, not so obvious factor is mnifesting itself here, 
The fact is that the larger the mss of acquired information, the moreotime 
the investigator must spend in order to change to the search for the new. 
On the other hand, how easily grains of new knowledge obtained with such 
labor are lost in the sea of already known information! 


A strange situation arises: the more people are engaged in scientific re- 
search and the more extensive the mess of acquired knowledge becomes, in 
contrast with material goods, the more costly the knowledge becomes. The 
pearedox is that information, if it is recorded somehov, is @ practically 
everlasting product, but at the same time is surprisingly “perishable.” 
For a large portion of the new knowledge, especially that intended for pro- 
duction use, reduces the value of previous information, Who has not heard 
of classical scientific dramas, when 4 scientist or collective that has 
successfully completed many years of investigations learns several days or 
weeks later that new date have been obtained somewhere that have destroyed 
the value of all the work done! 
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To somehow preserve obtained knowledge for use without allowing it to be 
lost in time and space, more and more specialists are engaged, not in 
research, but in simply recording, systemstizing, storing and retrieving 
@iready available informstion. The technology used for that costs millions 
of rubles. 


But, in spite of 411 those efforts, it becomes practically impossible to 
study all the mss of even the published scientific informstion. 


All this taken together--the increase in the need for scientific knowledge 
and the increase of its lebor-intensiveness and the cost of producing it-- 
has caused a single, general, steady reaction: increase of expenditures on 
science and of the number of scientific workers. And at what a rate of 
increase! 


Expenditures on research, for example, even in the developed countries have 
become 20 times as great in the lest 30 years! Now just as much is being 
expended on education and research and planning and technological work as 
on the construction of new enterprises and the expansion of existing ones. 


Never in the history of mankind has such a stormy growth been observed in 
the number of workers as in the last quarter of a century. It has been 5-6 
times as large as the increase in the number of production workers. Almost 
nine-tenths of professional scientists are our contemporaries, and a fourth 
of them work in the USSR. 


The picture is an immense one and impresses even experienced specialists. 
But the achieved position, if the contemporary requirements for science sre 
taken into consideration, is the source not only of pride but aiso of « 

great organizational problem. Even if society is ready an¢d further increases 
the share of our income allocated to science, the possibilities of assu~ ing 
thet growth with scarce resources--special-design equipment and what is more 
important, personnel--are near the limit. 


‘irstly, we cannot orlent ourselves toward the transformtion of the entire 
independent population into scientific workers, for society has « lerge nua- 
ber of other interests. Secondly, the occupational requirements for scien- 
tific workers limit the sccess of many people to that sphere because of sub- 
jective properties of their character and cast of mind. If we want to really 
increase the effectiveness of scientific activity, the question of profes- 
Sional selection gust stand in one of the first places. 


The question of the return and of labor productivity in science is just as 
important as in other spheres of social activity. But here it is immesasur- 
ably more complex by virtue of the creative character of the labor and the 
special properties of the informtion as its final product. Here sare a few 
eloquent examples. 


Whose labor is to be considered more productive: the specialist who publ ishes 
tens of articles clerifying and refining known positions, or the specialist 
who writes a total of one article, but one shedding Light on a solution new 
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in principle? For in fundamental science there are no other visible and 
considered results of work than publications and reports. 


What is more valuable, a five-page article written the day after an investi- 
gation is completed, or a 300-page book generalizing the state of a problem 
and its evolution over a long period? Or another: one worker or collective 
investigated a problem for many years and in a qualified manner demonstrated 
its insolubility, and another happened to hit upon a new and very fruitful 
solution, Who of them worked more effectively and whose return was objec- 
tively higher? 


If it seems to some readers that it is possible to answer these questions 
readily and unequivocally, we can only envy them, Practice has convincingly 
demonstrated that in the evaluation of scientific activity sensible thinking 
alone is clearly insufficient, 


The difficulties in solving all these questions are to a considerable degree 
caused by the fact that any creativity, including scientific, is strictly 
individual, that in most cases the content and results of scientific work 
are incomparable and the possibilities of their application are exception- 
ally varied and in practice do not depend on the scientists themselves. 


But what if we are dealing with an insoluble problem? No. Already known 
is interesting and promising experience in the fairly objective estimation 
of the effectiveness of scientific labor for various purposes, including 
for its better organization and stimulation, Still more promising are 
certain contemporary scientific investigations based on the application of 
the latest mathematical methods, achievements of cybernetics, social psycho- 
logy and economics. It suffices to say that two special scientific disci- 
plines--information science and the science of science--are to a consider- 
able degree oriented toward a solution of that problem, A solution will 
undoubtedly be found, but it cannot be expected that it will prove to be 
simple and generally acceptable, And it can be said with confidence that, 
if with the growth of culture an increasingly wider group of the public 
will be able to fairly objectively evaluate works of Literature and art, 
the appearances of masters of artistic gymnastics and figure skating, then 
in evaluating the effectiveness of scientific results it is necessary for 
it to accept the judgments of experts: logic, taste, erudition and even 

a broad world outlook will be insufficient here. 


The effectiveness of science is determined not only by the qualifications 

of the scientists and their striving to achieve high results, it depends a 
great deal on the organization of investigations. This includes the dis- 

tribution of publications among collectives and workers, the provision of 

them with necessary resources and conditions, the establishment of normal 

relations between the administration and scientists, intensive exchange of 
the obtained information and discussion of the obtained results, 





The complexity of the problems that arise in that case and the impossibil- 
ity of solving them by traditional methods suitable for other types of 
activity can be shown with the following example. 


It is known to all that duplication in science is harmful: it leads to the 
invention of velocipedes, involves losses of time and labor and the distrac- 
tion of resources from more effective spheres of application. 


Also known at the same time is the successful practice of competitive con- 
ducting of research and especially of planning work. But isn't that also 
duplication? But it is organized, purposeful and fruitful duplication. 


At first glance the parallel work of several scientists or whole scientific 
collectives on one and the same problem seems to be a very uneconomical 
method of organization, especially under conditions of a severe shortage of 
resources and the presence of a mass of other unsolved problems. But in 
science and technology the effect from a really creative solution of prob- 
lems is so much greater than the expenditures made that in most cases it 
justifies doubling and tripling them, it also must be recalled that expen- 
ditures on the tecanological processing and introduction of ideas in most 
sectors of the economy are 50-100 times the expenditures on their generation. 
It is clear from this how important it is to assure high quality and a pro- 
gressive character of creative solutions, 


For scientific creativity and for the processes of investigation of still 
unknown phenomena, the presence of different views and interpretations and 
the possibility of correct and incorrect interpretations of the same objec- 
tive facts is a very natural state, one contributing to the finding of the 
truth, which is generated in correct, fruitful argument, On the contrary, 
the absence of discussion of the matter and the monopolization of separate 
scientific disciplines and directions lead to stagnation of even the most 
brilliant and capable scientists. 


But, Like all social processes, scientific competition, discussions and 
rivairy must be organized and managed. Of course, the management of such 

a delicate process cannot be assumed to be the presentation of any sort 
cf administrative right to decide wheat is true and not true, or whether it 
is worth while to organize a discussion or not. It is especially important 
to create conditions for the wide study and discussion of posed problems and 
achieved results, to fairly and substantiatedly distribute resources for 
the investigation of all aspects of a problem, to present all special- 
ists with the possibility of argumented discussion of their views and to 
exaGine all opinions without prejudice, 


A large role in the improvement of the organization and management of sci- 
tific investigations and developments is played by the application of a new 
scientific methodology--the systems approach and analysis of complex socio- 
economic processes--which has obtained wide recognition and development in 
recent years, The systems approach not only permits but even requires the 
revision of many views on the essence and tasks of scientific and techno- 
logical development, 
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Up to now many specialists, in analyzing the possibility and advisability 
of selecting, for example, one of alternative scientific and technological 
solutions, still limit themselvestto the consideration of only obvious con- 
nections and relationships having to do directly with their interests, At 
first glance that grestly simplifies the work and permits rapidly solving 
direct problems, 





Thus, to create a more powerful and stronger machine they thicken the wells 
of its body or use steel of a higher quality. But to provide for the produc- 
tion of such a machine it is necessary, perhaps, to construct an additional 
rolling mall and open still another ore section--that is of practically no 
interest totthe authors of the design. Most often at fault here is an obso- 
lete methodological approach which considere each specific problem to be 
unrelated to a complex, milti-link and multi-stage process»of scientific and 
technological development, 


Of course, the systems approach totthe solution of complex problems is con- 
siderably more complex than of those with a narrow purpose and requires the 
conducting of far lerger volumes of investigations and immeasurably higher 
qualifications of therresearchers, But solutions developed on that basis 
have very great effectiveness from the point of view of the final national 
economic results. 


In the systems understandingoof science as an object of control, it is not 
dispersed groups of scientists solving problems not connected with one an- 
other and requiring only the provision of resources. Here science, as a 
direct productive force of society, is a complex, multi-stage and lengthy 
process from the origination of new knowledge and ideas to their practical 
use to satisfy social and individual needs. 


In order for a scientific idea to find its practical implementation in spe- 
cific material results useful to society, it is necessary to conduct a com- 
plex of applied research and planning-design and technological developments, 
to mke and test samples, prepare production, construct new buildings and 
equipment, organize the correct use of production by. the user, and much else. 


The maximum effect is achieved from all this interconnected activity only 
if its control is coordinated and the prerequisites necessary for the accom- 
plishment of each stage and its possible consequences are taken into account, 


The problem of coordination will exist until industry starts to use the 
results of science for its own development on broad scales. Complication 

of the product produced and the technology of its manufacture, specializa- 
tion of scientific, planning and production activity and acceleration of the 
rates of renewal of all types of equipment heve had the result thet the co- 
ordination of work has become one of the main conditions for increase of 
efficiency and acceleration of the rates of scientific and technological 
progress. 
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System of Interaction of Scientific and Planning Organizations 
in the National Economy of the USSR 
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The paths from scientific search to the satisfaction of 
specific social needs are complex and varied, At their 
crossings are thousands of scientific institutions and 
VUZ's, tens of thousands of planning, design and tech- 
nological organizations, information centers and subdi- 
visions. And no less complex is the system of control 
of the production and use of knowledge, The diagram 
serves as visual confirmation of the need for the 
system-scientific aruroach to the organization and con- 
trol of that activity. 


1 «~~ the USSR Academy of Sciences, academies of sciences 
of the republics and specialized academies of sciences; 
2 -- ministries and departments of the USSR and the union 
republics and ispolkoms; 
3 -- ministries of higher and secondary specialized educa- 
tion of the USSR and the union republics; 
-- scientific institutions and libraries; 
scientific and technical information centers; 
-- institutes for improvement of qualifications: 
-- higher and secondary specialized educational 
institutions; 
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8 - technological planning organizations; 

9 - scientific research institutes; 

10 ~- specialized design offices; 

ll - scientific methodical and theoretical Literature; 

12 - surveys of scientific, technical and orgenizational 
experience, general technical information; 

13 - technological-design and technical-standard documen- 
tation, standards, specifications of inventions; 

14 - educational Literature; 

15 - knowledge acquired in the process of education; 

16 - production of goods and services; 

17 - use of goods and consumption of services; 

18 - Connections for coordination and control. 

19 - Connections for transmission of knowledge and in- 
formation; 

20 - Directions of use of knowledge. 


Now, in order to proceed to the production of a new type of computer, passenger 
aircraft or truck it is necessary in the course of 10-12 years to coordinate 
the work of hundreds of research, planning, construction and production or- 
ganizations subordinate to many tens of ministries and departments, to pose 
and solve thousands of scientific and technological, organizational and eco- 
logical proglems, and to spend billions of rubles, Merely a description of 
the composition of all the tasks and work accomplished, for example, in the 
preperation and organization of the production of the Kamozovskiy truck, 
meeting the world's highest standards, would ocecupy the ennual volume of such 
a weekly as “Nedelya.” But the main requirement in organizing the control 
of all that work consists in assuring its maximum coordination, in the 
eteady undeviating orientation of all investigators, designers, technologi- 
cal engineers and workers toward achievement of the final goals. 


And still the main difficulty in the coordination of work connected with the 
creation and introduction of new technology consists not in their abundance 
and variety--such problems are solved relatively easily by means of modern 
computer technology. The main obstacle here is indeterminacy of the compo- 
sition, content and results of the work that must be done in advance of co- 
ordinating and balancing. For the main task of science is to search out and 
use what is new, and it is precisely this that assures the development of 
technology and production, And the more original the scientific ideas that 
are to be developed and introduced, the more difficult to predict in advance 
the composition of the tasks and work connected with their realization. For 
example, from the time of birth of the idea of using computer technology to 
control production it wes necessary to pose and solve a number of scientific 
and practical tasks of unprecedented difficulty and novelty. This and the 
creation of new electronic instruments from transistors to microintegrated 
circuits, instruments new in principle, and the mastering of a previously 
unthinkable technology for their manufacture, and a new approach to methods 
of input, storage and output of data, and a special system of communications, 
and very complicated software, and much else, 
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Upper diagram: The system for control of the national economy, because of 
its gigantic scales and complexity, is divided into se large number of sec- 
tor links and vertical levels. Therefore communications between the min 
actuators of the "research--need" cycle (the lower level) are accomplished 
by a very long path through all steps of the hierarchical ladder. Such a 
method of coordination and control, which has well recommended itself under 
the conditions of a formed and stable production, is becoming less effective 
today under the conditions: of rapid renewel of equipment and technology and 
the accelerated introduction of scientific ideas. 


Lower diagram: The method and organizational systems of program-goal 

(plan) control permits considerable curtailment and simplification of com- 
munications in complex systems and thanks to that increasing the efficiency 
and quality of control during the creation and introduction of new tech- 
nology. As is evident from the diagram, all communications become prac- 
tically single-step and are closed on a very responsible person, the program 
manager. In this approach a substantial reduction and redistribution of 
rights and duties of all levels of control connected with leadership of sci- 
entific and technological progress is required (see article of B, Mil'ner, 
"The systems approach to control," NAUKA I ZHIZN‘', 1978, No 3). 





Key: 
1 - USSR State Committee for 7 - chief investigator 
Science and Technology 8 - chief designer 
2 - USSR State Planning Committee 9 - project manager 
3 - ministry and department 10 - shop chief 
managers ll - chief engineer 


4 - chief of production functional 12 - Research 
administration, of industrial 13 - Development 
association 14 - Planning 
5 - Director of organization, pro- 15 - Production 
duction association, enterprise 16 - Use 
6 - Manager of service, division, 17 - Manager of goal scientific 
production facility and technical program (plan) 


What sor* of coordination of activity is there for such a complex scien- 
tific production program? It is a matter not only of distinguishing the 
composition of tasks and work but of their distribution and the monitoring 
of their execution. Of no less importance here is maximally precise deter- 
mination of the need for resources and the sources for obtaining then, 
searches for the most competent and reliable workers, organization of their 
provisioning and servicing, preparation of production for the application 
of new technology, etc. It is precisely due to inadequate development of 
ail these questions that the main collisions, which we have already men- 
tioned, occur: very slow organization of advanced scientific ideas, a large 
g4p in the technical level of different sectors, low effectiveness of 
expenditures on the development of setence and technology, end as a general 
result of ail this--inadequate rates of scientific and technological pro- 
gress in some directions, 
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Of course, if che solution of the problem of coordinating investigations, 
Gevelopments, production and use were simple, it would have been found long 
ago. But under the conditions of such an enormous centrally administered 
Sconomy as in our country, this is perhaps one of the most complex problems. 
It is no accident, therefore, that questions of improvement of the manage- 
Bent of scientific and technological progress not only are the object of 
great attention of the Academy of Sciences and the USSR State Committee for 
Science and Technology but are constantly in the field of vision of the 
CPSU Central Committee and the USSR Council of Ministers. 


The special urgency of the problem had the result that precisely in the 
Sphere of the creation and introduction of new technology have arisen the 
Most perfect forms of coordination of the present day--program-goal methods 
of planning and matrix structures of control. Being based on a complex 
Systems approach to the process of scientific and technological development, 
on subordination of routine functions that have formed to changing creative 
goals, . on expedient adaptation of organizational relations to the con- 
ditions and requirements that have developec, those forms received wide 
recognition relatively quickly. 


Their use permits freeing the managers of production and science from the 
solution of an unending stream of operating problems, insignificant but 
urgent, and gives him the possibility of concentrating on long-range, very 
important problems, They contribute to an increase of the responsibility 
of each executive for the achievement of the set goais and permit better 
monitoring and stimulating quality of work. And what is the main thing, 
the program-goal approach assures to a very great degree the attainment of 
the prescribed resul-s within the required times and within the framework 
of the allocated resources, 


That approach has been acknowledged by the 25th CPSU Congress as one of the 
general directions of improvement of planning and administration. Numerous 
experiments, articles and books, conferences and symposiums have been devoted 
to the organization of its wide application, 


Such interest in this problem is explained, on the one hand, by the meaning- 
fulness and variety of forms of realization of the program-goal approach, 
and on the other, by the exceptional complexity of management of scientific 
and technological development, Therefore the Institute of Systems Research, 
the Central Institute of Mathematical Economics, the Institute of Economics 
and the Organization of Production and many others set as one of their main 
tasks the development of research in that direction. A special place here 
is occupied by questions of the organizational support of program-goal con- 
trol--the use of matrix structures, the distribution of rights and duties 

in the leadership of programs and organizations, the combination of admin- 
istrative-economic and scientific leadership and the creation of new organs 
of control. A whole series of successfully accomplished scientific and 
technological programs of the Tenth Five-Year plan testifies to the fruit- 
fulness of the undertaken efforts. 
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In speaking of the systems administration of science it is impossible to 
bypass the question of the training and use of scientific personnel, It 

is connected most often with the scales of scientific research, but it plays 
@ still more important role in improving the quality of work and accelerat- 
ing the rates of scientific and technological progress. 


The main difficulties are caused by specific features in the training of 
scientific personnel. Firstly, on the average 18-20 years of education are 
required to acquire even the lowest scientific qualifications. This makes 

a profession difficult to obtain. Secondly, scientific activity, obviously, 
is very differentieted in a number of narrow specialties. Even according 

to the classifier \igher academic courses there are hundreds of scientific 
specialties, and s | more practical problems requiring many years of addi- 
tional study to acquire the highest qualifications. This substantially 
blocks the possibilities of redistribution and re-orientation of specialists. 
Thirdly, the professional requirements for personal qualities of a scientist 
(from creative capabilities to force of will) are among the highest, and the 
system of their professional selection is very indeterminate. 


A number of other distinctive features in the formation of scientific person- 
nel can also be cited, but the matter does not lie in each of them separately. 
The main thing given by the contemporary approach to control is a complex 
effect on all elements of the system of training (from secondary and higher 
education to methods of raising the qualifications and attestation in the 
process of scientific activity itself), oriented toward the final goals of 
scientific and technological progress, and not toward market interests. 


Closely connected with that is the question of the use of scientific person- 
nel. In our country much has already been written about the weak technical 
and organizational support of the labor of scientists. Up to now in many 
institutes even doctors of science spend wuch time on searching the litera- 
ture, on the formilation of experimental data and reports, even simply on 
obteining equipment and materials, on filling out various forms that have no 
relation to scientific work, etc. 


And there is still another aspect, about which few have written at all. If 
we are also criticizing the loading of a highly qualified scientist with 
technical work, then loading him with edminrist-stive work appears completely 
naturel, 


But who is to lead scientific institutions, if not the scientists? The sci- 
ence of control also helps find a rational solution here. It is necessary 
only to divide the leadership of scientific organization into two lLines-- 
the scientific and the administrative, giving priority to the scientific. 
Then either role can be entrusted to professionals without detriment to the 
research and economic results. It is interesting that in another sphere of 
creative activity, the theatrical, that solution established itself long 
ago: the producer stages plays and the director of a theater provides for the 
performance and “makes money.” There are no objective reasons that science 
should not follow that exemple, Moreover, the world experience in management 
of scientific organizations confirms the effectiveness of that approach. 
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Of course, the solution of many problems of planning and control of scien- 
tific and technological development will require certain efforts. But 
science has already repeatedly shown its ability to solve any problems, if 
they are posed by life. There also is no doubt that it will also be able 
to successfully solve its own main problem, that of preserving and consol- 
idating the role of the direct productive force of society. 


COPYRIGHT: Izdatel'stvo "Pravda", “Nauka i zhizn'", 1979 
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USSR UDC 681.3.064681.327.8 
COMPUTER ACCESS IN THE *CAMMA’ SYSTEM 


Minsk IZVESTIYA AKADEMII NAUK BSSR. SERIYA FIZIKO-TEKHWICHESKIEH NAUK in 
Russian No 2, 1979 pp 124-128 manuscript received 2 Jun 7& 


BUKAT, G. M., BORISEVICH, V. F., VOLKOVICH, P. F., KARACHENTSEVA, N. YA., 
SAVIK, N. P. amd CHERNAYA, I. I., Institute of Technical Cybernetics, Academy 
of Sciences BSSR 


[Abstract] A report on experimental work in organizing computer access for 
different categories of users in the “Gamma” collective-user system with re- 
mote transmission and processing of data. This system is designed for re- 
search automation in plasma physics, molecular spectroscopy and geophysics. 
Cable lines that handle up to 106 bits/s are used for input of measurement 
information from nearby facilities and interactive exchange with users. The 
UNIKAPD hardware system developed by the Institute of Technical Cybernetics 
is used for data exchange in the interactive mode with remote users. This 
system operates through telephone channels for remote exchange of alphanumeric 
and graphic information between local shops and a central computer facility 
equipped with Minsk, BESM or YeS EVM computers. Data transmission rate in 
the remote interactive mode is 200 bits/s. A specialized operating system 
in BASIC is used for simultaneous computer access of several users. An 1/0 
program complex for servicing user terminals is described. References 4 
(Russian). 
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4¥. Q®ALUBMAL SLIENCE RESEARCH 


A. Biology and Medicine 


SURGERY AIDED BY COMPUTER 
Kiew PRAVDA UKRAINY in Pussian 13 May 79 p 4 


[Article by V. Chamara, correspondent for the RATAU [Ukrainian Radiotelegraph 
Agency]: “The Scalpel Entrusted to a Computer”) 


[Text] Bent over the microscope, the surgeon carefully inserted the minia- 
ture forceps into the ear of the patient being operated upon. In a clamp 
barely noticeable to the naked eye was a polyvinyl chloride “bone”: it was 
replacing the one damaged by illness. Still several elusive corrective mo- 
tions and on the television screen placed nearby the signal flashed “opt imun” 
--the prosthesis is in its “own" place. And now a joyous exclamation from 
the patient: “I hear, I hear!” 


These unusual operations for the restoration of hearing, during which the 
actions of the surgeon are being controlled by a computer for the first 
time in our country's medical practice, have already become customary in 
the Kiev Scientific-Research Institute for Otolaryngology imeni Professor 
A. I. Kolomiychenko. To the patient being operated upon here there was 
attached a special electronic system which served as an in-house computer 
center. 


“furing the operation on the cochlea--the primary hearing device of the in- 
rer ear--minute electrodes are applied,” relates the director of the insti- 
tute, Professor A. I. Teyganov. “With their assistance special sensors de- 
tect the electrical potentials of the device--its own form of reaction to 
incoming sounds, and through an amplifier tranemit them to the computer 
center. Comparing these signals with its ‘memory--the developed model of 

r healthy hearing apparatus--the computer immediately informs the surgeon 
concerning the condition of the parts being operated upon. In this manner, 
he doctor performs the operation not in the "blind’ as had been done earli- 
er, but is guided by precise data. As the test showed, now those instances 
of ‘false’ temporary restoration of hearing due to the incorrect placement 
of the prosthesis and other factors are eliminated.” 








9082 
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COMPUTERS IN MEDICINE 
Leningrad LENINCRADSKAYA PRAVDA in Russiar 20 May 79 p 2 


[Article by ~. Dekopova: “The Doctor at the FVM [electronic computer] 
Console™] 


[Text] Cas! logical wards and clinics. A large number of people suffer 
from heart . iments! At the same time this illness is very insidious: a 
sharp strain and a crisis may occur cnexpectedly. Usually it occurs at 
night. In order to avert a tragedy continuous automatic monitoring in 
specially equipped wards is necessary. A complex of equipment for such 
wards was developed by specialists of the Special Design Bureau for Biologi- 
cal and Medical Cybernetics (OKB BIMK) of the V. I. Ul‘yanov (Lenin) Lenin- 
grad Electro-Technical Institute in cooperation with the staff of the depart- 
ment (Kafedro) of the Cardiological Center of the Faculty of Therapy of the 
lst Leningrad Medical Institute. 


This complex includes sensors which measure various parameters concerning 
the condition of the ill. The information comes to bedside monitors--in- 
struments on which it is reflected graphically and to the large console of 
the duty nurse upon the sign>l of the slightest deviation of any parameter 
from strictly established acceptable limits. The reliability of this moni- 
toring is guaranteed. 


This is only one of the large number of current operations being performed 
by scientists of the OKB BIMK and the lst LMI [Leningrad Medical Institute]. 
The close cooperation between the cyberneticists and medics is not accident- 
al: for the present day doctor it is necessary to place at his disposal 

the newest in electronics. In order for this to become a reality such an 
organization of medical research in which in a single laboratory both medics 
and engineerings are working together is necessary. They are laboring to- 
gether while having reliable medical equipment. Such equipment, at the same 
time the most contemporary and varied, is being created here. 


A year ago at the LETI [Leningrad Electro-Technical Institute] party confer- 


ence prospects for the collaboration of both engineering and medical VUZ's 
with an enterprise which specializes in the production of medical equipment 
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was examined. The question was discussed in particular by the party's 
Petrograd rayon committee. The result was a comprehensive interdepartmental 
program of work towards the future developmert of public health in Leningrad. 
The participants in this agreement were LETI, the Ist LMI and the “Krasnog- 
vardeyets” Production Association. Were, although yet on another scale, there 
was a directly beneficial impact on the experience of the participants in 
the construction of the Sayano-Shushenskoy State Flectrical Station (CES) 
which was approved upon the initiative of the CPSU Central Committee. The 
management of this comprehensive program has been assigned to the head of 
the department (Kafedra) for Biomedical Electronics and Environmental Pro- 
tection for LETI, the Chief Designer for the OKB BIMF. Professor V. V. 
Akhytin. 


The agreement has been in effect for nearly a year. An equipment complex 
for cardiac wards is only one of the substantive results of this agreement. 
And bere is another example. Specialists of the OKB BIM in cooperation 
with the staff of the State Institute for the Development of Physicians 
(GIDUV) collected 3400 cases of human illness carrying domestic or industri- 
al trauma and with the aid of EVM performed their analysis and revealed the 
primary characteristics. On this basis, a table was developed which pernit- 
ted with a significant increase in accuracy the prognostication of the con- 
dition of a patient literally hour-by-hour. Would it be possible to suc- 
cessfully deliver a victim to any hospital for an emergency operation and 
the very measures necessary for immediate action would be right in the 
“First Aid” machine? An agreement has already been concluded with the 
leadership for “First Aid" concerning the practical application of this new 
technique. 


Presently nomcontact sensors based on the most modern achievements of phys- 
ics and technology are being developed in the OKB BIMK. These developments, 
just as for the constant monitoring equipment, are being created taking into 
sccount the technology and capabilities of the "“Krasnogvardeyets” LPO [Lenin- 
grad Production Association], under the constant observation of its special- 
ists. This will allow the assoctation in the near future to begin mass pro- 
duction of five types of the newest technology, including an instrument for 
noncontact body temperatures measurement and an entire equipment complex 

for intensive care wards. 


he Leningrad Cardiological Mospital No. 3 is one of many therapeutic inst i- 
utions in the city. Presently a computer center is being created here which 
or the time being is the only one in Leningrad which is not operating in an 
institute or a clinic, but in a normal city hospital. The FYM installed 
here will store in their “memory” the analytical results of thousands of 
cases of perple suffering myocardial infarct, as well as interpret electro- 
cardiogram data and forecast the development of complications, recommend 
methods for future medical treatment and determine the possibility for re- 
hebilitation=--that is the total convalescence of a cardiac patient. 
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The necessary technology for this complex is being provided by the OKB BIMK. 
In addition to the participants in the agreement, 7 «onsiderable amount of 
help in equipping the hospital is being offered C’DUV and the Leningrad 
Institute for Experimental Medicine. 


And all that has been named far from limits the wide circle of questions 
which have been encompassed by the agreement. Unusual systems such as an 
automated polyclinic with a computer center, a specialized "First Aid” ma- 
chine which has telemetric communications with a resuscitation center, a 
heart rhythm analyzer based on a micro-FVM and many others are also being 
created. 


And here there arises yet another complex question. The course taken is 
such that even in the comparatively near future ordinary hospitals and poly- 
clinics will become the possessors of the newest technology. But for this 
there is a requirement for many specialists of a new kind--engineers with 
medical knowledge and doctors with engineering-technical training. 


The VUZ's--the participants in the agreement--are already working in this 
direction. At the department (Kafedra) of the LETI Biomedical Flectronics 
and Environmental Protection the students are being actively drawn towards 
work with medical equipment. At the "Krasnogvardeyets’' LPO they are under- 
going technolugical and undergraduate training. At the lst LMI in a large 
qumber of departwents student medics and LETI trainees are working together. 
Beginning next year the plan is to broaden and more fully include the sub- 
jects for the comprehensive program of the agreement in the scientific- 
research work of the students. At LETI two student groups are studying 
medicine. Also proposed for next year is the initiation of cross training 
for engineers and doctors on the principles of medical instrument building. 


Today we can already evaluate the merit the efforts of the participants of 
this comprehensive agreement, of those who have undertaken this very diffi- 
cult, but so necessary, business. For those who have already successfully 
made the first brave steps, not only in the solution of a number of scien- 
tific-technical questions, but also in overcoming several bureaucratic ob- 
stacles. Thus, the first steps have been made--and what about the future? 
How will the future fate of this valuable initiative take shape--will it 
receive universal support? 


In spite of occasionally met difficulties, there is a basis for optimism. 
The agreement, initially originating in the Petrograd Kayon, has quickly 
found supporters. At the present time tens of enterprises, organizations 
and educational institutions, among which are the “{zmeritel'" plant, the 
“Svetlana” association, GIDUV, the Military-Medical Academy, Leningrad 
University and many others are actively cooperating with the initiators 
of this comprehensive program. 
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This attests to the fact that this new, promising undertaking is gaining 
ever more active devotees and an ever widening circle of specialists who 
are becoming aware of the need and mechanisms for these innovations. And 
this means that this comprehensive interdepartmental program will facili- 
tate the development of public health throughout our city. 
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V. THEORETICAL FOUNDATIONS 


A. Theory of Mathematical Machines 


USSR UDC 51:621.391 
THEORY OF DESIGNING HARDWARE AND SOFTWARE FOR MULTIPROCESSOR SYSTEMS 


Kiev KIBERNETIKA in Russian No 6, Nov/Dec 78 pp 1-15 manuscript received 
22 Aug 78 


CLUSHKOV, VIKTOR MIKHAYLOVICH, academician, director, Institute of Cyber- 
netics, Ukrainian SSR Academy of Sciences, Kiev; KAPITONOVA, YULIYA VLADI- 
MIROVNA, doctor in physicomathematical sciences, laboratory chief, Institute 
of Cybernetics, Ukrainian SSR Academy of Sciences, Kiev; and LETICHEVSKIY, 
ALEKSANDR ADOL'FOVICH, doctor in mathematical physical sciences, senior sci- 
entific research worker, Institute of Cybernetics, Ukrainian SSR Academy of 
Sciences, Kiev 


[Abstract] Studies are continued in the area of constructing a mathematical 
theory for designing multiprocessor and recursive computer systems and soft- 
ware for them. The design of hardware and the development of software for 
multiprocessor systems are given a common theoretical and methodological 
basis, in that the semantics of parallel programming languages and languages 
for describing multiprocessor systems are constructed on the basis of the 
same structural models, resulting in common methods for solving problems of 
programming and design. The ultimate goal is to develop a method of formal- 
ized engineering assignments for the design of computer software and hardware. 
The article is divided into three sections. In section one are discussed key 
mathematical models suggested for describing software and hardware for multi- 
processor systems. Here are discussed data structures and functional models, 
digital processors, digital processors working with a memory, networks of al- 
gorithmic modules, controlled networks of algorithmic modules, the communica- 
tions space, and the interpretation of data structures. Section two discusses 
some methods of implementing parallel computations in multiprocessor systems. 
Discussed here are the implementation of functional models, the implementa- 
tion of cyclically determined statements, and the implementation of digital 
processors. Several special methods of implementing digital processors are 
discussed, which involve improving the level of parallel operation or speed- 
ing computations to utilize the capabilities of multiprocessor processing. 
These include parallel breakdown of the control component, the paralleliza- 
tion of cycles, the method of statement overlapping, forecasting and inter- 
preting. Section three discusses key trends in the development of a general 
methodology for the design of multiprocessor systems. Three key trends dis- 
cussed are the design of special-purpose multiprocessor systems, the design 
of applied software for general-purpose systems, and the design of general- 
purpose multiprocessor systems. References 278: 20 Russian, 8 Western. 
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USSR UDC 51:681.3.06 
RECURSIVE MEMORY PROCESSORS 


Kiev KIBERNETIFA. in Russian No 6, Nov/Dec 78 pp 16-26 manuscript received 
20 Sep 77 


ANISIMOV, ANATOLIY VASIL'YEVICH, candidate in physicomathematical sciences, 
Assistant professor [dotsent], Kiev State University 


[Abstract] The recursion method, used in many programming languages, is dis- 
cussed, with particular emphasis on recursive processors which act on a fi- 
nite number of registers and process them by means of assignment and “go to” 
statements. Also treated are software recursion schemes, representing a 
formal model reflecting the recursive properties of programming languages. 

It is proven that recursive memory processors are paralleled by recursion 
schemes without local variables or by standard schemes supplemented with 

"go to” statements with return. Recursive processors are regarded as a 
natural generalization of a discrete processor, defined as an arrangement 

for the interaction of operating and information automata. A precise defini- 
tion is given of a recursive processor and of a recursive memory processor. 
Two approaches are discussed to the definition of a recursive program. The 
first approach is based on a recursive definition of a system of functions, 
and the second on the expansion of standard schemes by the addition of re- 
cursive procedures. Standard schemes with the recursive call of procedures 
are discussed in detail. Also discussed are a “go to” statement with re- 
turn, algorithmic problems and discrete processors with a magazine-type 
memory. It is pointed out that processors with a magazine-type memory differ 
considerably from schemes with a stack-type memory, since in the latter the 
memory is intended for storing values of variables, and in the former the 
magazine serves the purpose of storing a certain history of computations 
coded in the alphabet of magazine symbols. It is proven that a class of 
discrete processors with a magazine-type memory is equivalent to recursive 
processors. Figures 2; references 34: 14 Russian, 20 Western. 
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USSR UDC 681.3.06:051 


SOME CHARACTERISTICS OF SYSTEMS FOR INTERPRETING THE INTERNAL LANGUAGE OF 
DIGITAL COMPUTERS 


Kiev KIBERNETIKA in Russian No 6, Nov/Dec 78 pp 58-62 manuscript received 
4 Nov 77 


KOSAREV, VALENTIN VASIL'YEVICH, senior scientific research worker, Sevasto- 
pol’ Instrument Making Institute 


[Abstract] A procedure is given for estimating some of the integral char- 
acteristics of a system for interpreting the internal language of a digital 
computer being planned, in terms of general-purpose digital computers. This 
system is used in turn for designing a complex for automating the development 
of software. System characteristics considered are complexity, effective- 
ness, speed of response and cost. A definition is given of a formal lan- 
guage as applied to internal languages of digital computers. The relation- 
ship is established between the nearness of internal languages of digital 
computers and the complexity of the interpretation of one language with 
another. The theorem is established that the value representing the inverse 
of the nearness of internal languages of digital computers is not greater 
than the complexity of the interpretation of one language with another. An 
estimate is made of the effectiveness of systems of interpretation by em- 
ploying the criterion of the cost of solving a problem on a digital computer. 
The cost of solving a problem is used for the purpose of estimating the cost 
vf interpreting a specific command. Then taken into account are the time 
required for running the interpretation program, the cost of interpretation 
and the mean efficiency of the interpreter. An expression is then derived 
for the cost of the digital computer machine time. An estimate is then made 
of the compatability of individual commands with the intcinal language of 
the digital computer. Commands are broken down into individual micro-opera- 
tions and the analogy between commands is evaluated on the basis of the key 
micro-operation. Commands are analogous if the key elementary micro-opera- 
tion of one command is a program interpretation of the key elementary micro- 
operation of the other command if no other elementary micro-operation of the 
second command is a program interpretation of any micro-operation of the 
first command. On this basis, expressions are derived for the complexity 

of interpreting systems. An experimental check is made of the estimates 
derived for the case of interpretation of the internal language of a digi- 
tal computer of the "Ural" type for a digital computer of the M-220 type 

and for interpretation of the internal language of a type M-220 computer 

for a "Minsk-32" digital computer. Good agreement is shown. References 

7 (Russian). 
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Vi. GENERAL INITURMALILUN 


A. Conferences 


QUESTIONS ON THE INTERACTION OF ASU'S ON DIFFERENT LEVELS 


Moscow EKONOMIKA I MATEMATICHESKIYE METODY in Russian Vol 15 No 3, 1979 
pp 626-629 


[Article by Ye. I. Makedonskaya and V. A. Tatarov] 


[Text] The All-Union Seminar on Problems of Analyzing Mathemat ical-Economics 
Methods of Planning and Managing the National Economy and the Interaction of 
ASU's [automated management systems] on Different Levels, organized by the 
USSR GKNT's [State Committee for Science and Technology] VNIIPOU,* was held 
in the city of Z2venigorod (Moscow Oblast) on 2-6 December 1978. About 150 
representatives of scientific research and educational institutes, minis- 
tries, computation centers, and scientific production associations that are 
developers or users of mathematical-economics methods or planners of ASU's 
participated in it. The seminar's work was carried out at plenary meetings 
and in two sections. In all, more than 70 reports were presented. 


The plenary sessions, at which 24 reports were heard, were opened by VNIIPOU's 
Deputy Director Yu. A. Mikheyev, who emphasized the importance of the prob- 
lems discussed at the seminar. 


‘cademician V. M. Glushkov, vice president of the Ukrainian SSR Academy of 
Sciences, analyzed the principles of OGAS [General State System for the 
Collection and Processing of Information] construction and pointed out that 
the basis of the system must be a network of large regional computation 
centers that are connected by communication links and that make it possible 
not only to exchange information, but also control the distribution of com- 
puter capacities on an operational basis whenever this is necessary. This 
vetwork of regional VTs's [computation center] forms the OGAS's upper level, 
shile its lower level consists of OASU's [Sector ASU], department ASU's, 

the ASU's of large industrial and production associations, interconnected 


io. @ 
7 


Ts's, and collective-use VTs's. Speaking on the prospects for development 





*Expan sion unknown 
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of the OGAS, Academician Glushkov mentioned that at the present time all 
the objective prerequisites for the creation of this system are available: 
qualified personnel, the present generation of computers, and methodologi- 
cal and methodical experience in planning and introducing computer systems 
and networks. 


USSR Academy of Sciences Corresponding Member G. S. Pospelov (USSR Academy 
of Sciences’ VTs) discussed the principles of programmed-goal planning. He 
presented an intersector dynamic-balance model of the functioning of social- 
ist economics in which the concepts of programmed-goal planning are used. 
According to his thinking, national economic planning must be closely tied 
in with the basic stages of the life cycle of goods, from the appearance of 
the scientific idea to utilization in production. He proposed that the ma- 
terial stimulation system be based primarily on the fulfillment of inter- 
sector economic obligations by enterprises and sectors. A strict orienta- 
tion on stimulation for the final product alone must permeate the system at 
all levels of the national economy. 


Academician L. V. Kantorovich (GKNT's VNIISI and the USSR Academy of Sci- 
ences) gave a report in which he analyzed the state of the utilization of 
optimization methods of management in the national economy and the results 
of their realization in AS!I!'s. Kantorovich noted that although opt imiza- 
tion methods have undergone a certain amount of development (particularly 

in the last 15-20 years), not enough work has yet been done on them. Little 
attention is given to optimization methods in current planning and opera- 
tional management or the development of methodology for the practical reali- 
zation of models. In his report he emphasized the need for further scien- 
tific development of the following problems: the realization of mathemati- 
cal-economics models as applied to specific objects and processes and the 
solution of problems in organizing the use of optimization calculations; 
information facilities for optimization problems; insuring the adequacy of 
models for the actual conditions encountered in production and for economic 
processes; increasing the competency of economic leaders and specialists in 
the area of utilization of optimization calculations; a complete and syste- 
matic accounting of realized projects, and so on. 


Starting with an analysis of the difficulties that arise during the practi- 
cal use of mathematical-economics models, V. N. Garusov (Tsentrprogramn- 
sistem NPO [Scientific Product ion Association]) formulated the basic require- 
ments for the appropriate software. He spoke, in particular, on 4 package 

of applied programs for an ASUP [automated enterprise management system] 

that is used to solve linear programming problems by iterative methods, 

using dialog equipment. 


Vv. G. Lisitsyn and G. M. Khomenko (VNIIPOU) investigated the structure of 
optimum estimates of the national economy's output and resources, which 
structure they derived with the help of a semidynamic optimization model 





of long-term pianning. In this model the entire national economy is repre- 
sented by 19 sectors, with a maximum increase in personal consumption being 
taken as the goal function. 


A model for planning and predicting prosperity indicators was described by 

V. N. Komkov (Belorussian SSR Academy of Sciences’ IE [Institute of Econom- 
ics]}). This model reflects the basic interrelationships of prosperity pa- 
rameters at the level of generalizing indicators. It is meant to be included 
in more complicated systems that model the process of socialist reproduction, 
and belongs to the class of models of the block-recursive type. The set of 
equations in it can be divided into four subsystems for purposes of calcula- 
tion: 1) Monetary income of the populace; 2) Monetary expenditures and sav- 
ings of the population; 3) Nonproductive consumption; and 4) Several special 
indicators of prosperity. The input parameters are three types of basic 
funds: production, residential, and other non-productive, as well as labor 
resources and several others. The model was used in practical calculations 
of variants in the 10th Five-Year Plan for the development of the Belorussian 
SSR*s national economy. 


Different variants in the utilization of a model for selecting the annual 
production program, supposing maximization of the annual material incentive 
fund (FMP), were explained by Ye. 2. Gavrilets and V. A. Galushkin (All- 
Union Scientific Research Institute of Complex Automation and Land Rec lama- 
tion). The authors developed a system of simulated calculations that makes 
it possible to “play” and analyze different methods and techniques for formu- 
lating the FMP at different enterprises. A more complicated variant of the 
model is used to play the business game “Dynamic Planning of the Production 
Activities of Enterprises.” The game simulates the adoption of planning 
decisions relative to the strategy of development of an economically ac- 
countable enterprise. The game is used for both teaching and research pur- 


p ses, 


, model of the distribution of the annual production program by planning 
periods, under conditions of single-unit and small-series production when 
the duration of the goods production cycle is greater than the planning 
period, was presented by PD. K. Geyman and D. I. Solomon (Institute of Mathe- 
matics, Moldavian SSR Academy of Sciences’ VTs). It is realized in the form 
of a linear programming problem and is solved for a minimum number of total 
weighted according to the appropriate expert estimates) idle time and over- 
oads of all the groups of equipment while maintaining a uniform gross pro- 
uction output in terms of production cost. This problem has been used at 
.e Tiraspol’ Casting Machine Plant imeni S. M. Kirov. 


Ye. “N. Golubkova (VNIPT OASU [All-Union Scientific Research and Plannir,. 
Institute of OASU's]) analyzed a model of optimum current planning, per- 
tormed calculations with this model using eyeglass optics as an example, 
and dwelt on the possibilities of its actual introduction into planning 

practice. In the experimentally tested model proposed by this author, 


167 








the structure of the production program (which corresponds to the interests 
of the consumer to the greatest possible degree) is designed according to 
the criterion of minimization of production expenses and penalties for de- 
viating from the production list, as determined by the sub-branch's output 
needs. An improvement in the technical and economic indicators is achieved 
by the use of more rational production processes. The model is formulated 
as a problem in quadratic programming and is solved by the method of penalty 
estimates. In her report, Gooubkova presents an example of the values of 
the problem's parameters and also points out the conditions for solving 
problems of substantially greater dimensionality by disaggregating them into 
local sub-problems. 


I. D. Sokolov, 0. A. Zhirkov (VNITPOU) and B. 1. Golovitsyn (USSR Cosplan's 
Main VTs) spoke on the complex of sector planning calculations under the 
conditions of ASPR and OASU interaction. It includes calculations of pro- 
duction assignments according to the output of one of the sectors and their 
material and technical support, as well as the problems encountered in ana- 
lyzing the use of material resources and determining the need for them, and 
an analytical calculation of the commodity (gross) production, the mean 
weighted norms and distribution plans, and the use of production capacities. 
In the report, the authors also discussed the stages of the performance of 
such calculations and their results. 


The plenary meetings also heard reports from 0. Ye. Blinov (MIU), who dis- 
cussed a model for controlling the process of current planning at an enter- 
prises with the help of economic stimulation, V. V. Burnskiy and T. I. Fur- 
sova (IK [Institute of Cybernetics!, Ukrainian SSR Academy of Sciences), 

who investigated the problems involved in modeling and managing an industri- 
al transportation complex, Ye. N. Vedut (MIU), who analyzed direct and dual 
models of the intersector balance, and others. 


In the first section there were discussions of questions related to the 
analysis of mathemat ical-economics methods of planning and managing the 
national economy. 


Shkurba, K. F. Yefetova and T. P. Podchasova (1K, Ukrainian SSR Acade- 
my of Seliences) proposed a three-level system for the annual production plan- 
ning of an industrial association, which system has the following features: 
the basic technical and economic indicators of the five-year plans are re- 
fined as they relate to a given year; the annual production program is dis- 
tributed by planning periods, with due consideration for the goods produc- 
tion process; the planning assignments of shops and sections are given in 
detail. The principles of aggregation of the original information in the 
initial stages and disaggregation of the obtained results in the final plan- 
ning stages, which were developed by the authors, are the core of the sys- 
tem and insure close correlation ind continuity of the problems on all 








levels. In the planning system they suggest the extensive use of algorithms 
for modeling production processes and dialog functioning regimes, which have 
either already been introduced or have been tested on actual data from a 
number of industrial associations. 


A. S. Belen'kiy (IPU [Institute of Management Problems]) discussed a two- 
level problem. On the upper level there is a central planning agency (TsPO) 
to which enterprises (associations) are subordinated. By optimizing its ob- 
ject function, the TsPO solves the problem of distributing the planned figure 
vector (the planned assignments for product output and resource consumption) 
among these enterprises. On the lower level, the enterprises calculate 

their production programs, optimizing their object functions while fulfilling 
the conditions of the TsPO's assignments. Belenk'kiy proposed a method for 
solving this problem that enables the TsPO to obtain its allowed distribu- 
tion among the enterprises with the minimum possible change in the planned 
figure vector. The method is based on converting the limitations of the 
mathematical models of individual enterprises to a special form that makes 

it possible to formulate the boundaries of the upper-level problem in the 
form of a common system of linear inequalities. 


Vv. A. Brodskiy, B. S. Naymanov and S. A. Sorokin (USSR Ministry of the Coal 
Industry) explained the results of the first stage of their work on the cre- 
ation of an OASU-coal current planning subsystem. The complex of problems 
that they have worked our for the automation of the calculation of the minis- 
try's plan for the “coal extraction” branch encompasses: 1) Evaluative cal- 
culations of the maximum capabilities of associations for annual coal extrac- 
tion, ircreasing labor productivity, lowering production costs, reducing the 
ash content of the extracted coal, and raising wholesale prices; and 2) Cal- 
culations of the drafts of annual plans for coal extraction in both physi- 
cal and cost terms and with respect to labor and production costs. The 
former yields preliminary estimates of each association's internal reserves 
.or increasing coal production and improving its basic technical and econom- 
ic indicators, while the latter makes it possible (with the help of a com- 
puter) to determine the degree of disagreement between different sections 

of the integrated plan and model possible methods of reducing it. 


S. N. Govyadinkin, E. B. Pesikov and V. Ye. Marley (Lenelektronmash) de- 
scribed a complex of mathematical models for optimizing the planning of ex- 
perimental production. They gave special attention to the problem of for- 
malizging the production planning process under conditions of substantial 
renewability of the product output list. Because of the necessity of allow- 
ing for additional (fixed) expenditures for the mastery and introduction of 
new goods, as well as the limitations on the diversity of the goods produced, 
the authors formulated a model in the form of a problem in partially inte- 
gral programming. Optimization was carried out either according to several 
scalar criteria or by vector optimization methods. 
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Participants in the first section;s meeting also heard reports from Z. S. 
Minkin (NIIMS [Scientific-Research Institute of Economics and the Organiza- 
tfons of National-Equipment Supply]), on the development of interproduct 
balances in a material and technical supply ASU, and V. A. Baranov (Elek- 
tronika Central Scientific Research Institute), om calculating the standards 
of basic technical and economic indicators for prospective planning problens, 
and others. 


The second section was devoted to discussions of the questions of the inter- 
action of ASU's on different levels. 


A. A. Maksimov, N. A. Sein and R. Yu. Kotlyar (Main Information-VTs, USSR 
Gosstandart [State Committee for Standards]) dwelt on the problem of in- 
formation exchange between USSR Cosstandart’s AIUS [Automated Informat ion- 
Management System] and sector ASU's. Having emphasized that USSR Cosstan- 
dart and the sector ministries are mutually interested in the timely recep- 
tion of information from each other, they spoke of the recently organized 
exchange of information between USSR Gosstandart's AIUS and a number of min- 
istries, which was done on magnetic tape for two complexes of problems and 
on printed forms for four. Prospective communications provide for an ex- 
change of information on 10 complexes of problems. In the process of this 
interaction, an order for the systematic exchange of information has been 
established that will be the standard for organizing communications with 
other OASU's, programs for distributing information from magnetic tape with 
the use of a reencoding table have been prepared, work on the creation of a 
joint information mass has begun, and instruction-methods materials for 
conducting experimental calculations for interrelated problems have been 
developed. 


The problems involved in developing an integrated AS’, using a chemical in- 
dustry enterprise as an example, were illuminated by the report of S. G. 
Pigegot, V. S. Romm, I. A. Freydezon, and Yu. 2. Shapiro (TsNITKA [State All- 
Union Central Scientific Research Institute of Complex Automation]). Such 
a system, which is used for a rather broad class of objects, contains two 
management levels--for technological processes and the enterprises as a 
whole--and is distinguished by the high degree of centralization of both 
the functional structure and the technical, informational and organiza- 
tional support. The report also described an integral ASU for the basic 
production of a medium-capacity enterprise, which ASU contains three inter- 
related functional subsystems: 1) Operat ional-calendar planning; 2) Opera- 
tional dispatching; and 3) Operational accounting. 


Reports were also given by A. I. Radziyevekiy (IE, Ukrainian SSR Academy 
of Sciences), on modeling the organizational structure of the management 
of industrial associations in the Republic, V. F. Palamarchuk and S. S. 
Khivrenko (Tula Polytechnic Institute), on the integration of control of 
MTS [materials and equipment supply] production with the interaction of 
ASU's of enterprises and USSR Gossnab, and others. 
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The All-Union seminar made the following specific recommendations: in- 
tensify the coordination of the work of developers and scientific organiza- 
tions to solve problems of the interaction and compatibility of ASU's on 
different levels, with the goal being their integrated solution; make more 
extensive use of the capabilities of the simulation approach for evaluat- 
ing the consequences of adopted decisions and working out economic control 
systems; give more attention .*« the development of current planning and 
operational management models; use the principles of the object programming 
approach as the basis for work on the creation of prospective planning mod- 
els; make more extensive use of systems analysis methods in modeling, by 
combining local models into blocs that encompass planning and management 
systems; develop and introduce dialog systems more intensively; in the de- 
velopment of computers, be oriented on the actual possibilities of filling 
them with necessary information by giving special attention to the creat ion 
of normative data bases (of current, progressive and prospective norms) and 
programming modules (program packages) that provide the standard elements 
of modeling calculations. 


COPYRIGHT: Izdatel'stvo “Nauka,” "“Ekonomika i Matematicheskiye Metody,” 
1979 








ALL-UNION SCIENTIFIC CONFERENCE ON AUTOMATED MANAGEMENT SYSTEMS 
Moscow VESTNIK STATISTIKI in Russian No 7, 1979 pp 62-65 


[Article by T. Ter-Izrael'yan, Moscow] 


[Text] An All-Union scientific conference on "Methodological Problems of 
Providing Automated Management Systems With Mathematical Means and Data” was 
held in Moscow in April. It was organized by the Moscow Institute of Eco- 
nomics and Statistics and the Scientific Methodological Council of the Min- 
istry of Higher and Secondary Specialized Education. 


The conference was opened by the pro-rector of the Moscow Institute of 
Feonomics and Statistics (MESI), Professor S$. 1. Volkov. 


Under contemporary conditions, in accordance with the historic decisions of 
the 25th CPSU Congress, the role and importance of improving the management 
of enterprises, production associations and sectors of the national economy 
have grown considerably, the speaker said. Improvement of all work on man- 
agement of the economy at the present time is impossible without wide use 
of modern compute: technology, the methods of economic mathematics and the 
cteation of machine data processing systems on the basis of them. In con- 
nection with that, great importance is being acquired by the preparation of 
highly qualified specialists in the area of the organization of the mechan- 
ized processing of economic data. The MESI is the leading VUZ in the coun- 
try in the preparation of specialists in mechanical systems for the process- 
ing of economic data. It has become a good tradition at MESI to conduct 
all-union scientitic conferences and semiaars on various aspects of mechani- 
cal systems for the processing of economic data and on problems of automated 
management systems. The present conference is the fourth in the last 10 
years and will without doubt contribute to the development of theoretical, 
methodological and practical problems of ASI''s on different levels of their 
functioning. 


Academician N. P. Fedorenko, director of the Central Institute of Economics 
And Mathematics (TsFMI), presented a report entitled, “Economic-mat hemat ical 
methods in automated management systems.” To solve major socio-economic 
tasks it is necessary to constantly increase the effectiveness of social 
production. This, the reporter said, is the paramount task, the solution 
of which will depend to a great degree on improvement of the system of plan- 
ning and management of the national economy. When work had beer done on the 
creation of the first ASU and the approaches and principles of solution of 
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that problem sad just been worked out, we had only first- and second-genera- 
tion computers with a very limited set of additional means and scanty experi- 
ence in economic-mathematical modeling, the organization of data processing 
and computer work. Now our industry supplies the national economy with con- 
puter technology with rather high indicators. The main means of equipping 
an ASU has become third-generation computers--the YeS EVM, created by Soviet 
scientists, designers and workers in a close collaboration with colleagues 

of the socialist countries. And ahead lies the prospect of obtaining still 
more powerful electronic equipment. This will create new technical possibili- 
ties for the solution of problems of automation of p~nagement and, in turn, 
advance new tasks in the effective use of computer technology at enterprises 
and in sectors In spite of the fact that the repayment of investments in 
ASU is high, a small portion of the possibilities of electronic computers 
that they can give is used. 


The first line of the automated management system for planning calculations 
[ASPR] and the automated system for state statistics [ASGS] have already 
been put in operation. One should specially emphasize the role of the auto- 
mated system for state statistics in enhancing the reliability and quality 
of the information circulated in the national economy. The work of the first 
lime of the ASGS shows that it is possible, without a substantial increase 
of the volume of information collected, to obtain con iderably more analyti- 
cal information needed for the planning and forecasts of the development of 
the national economy and its sectors. 


In solving practical tasks on the level of the national economy, the sector 
md the region, the problem of reliability and quality of the information 
and its necessary quantity emerges in the foregrount. Experience in large- 
scale data processing and the creation of *ime-sharing computer centers is 
gradually being accumulated in the country. Scierce is opening up the ways 
to the development of the statewide automated system of data collection and 
processing, the creat: sr of which some compare with the great GOELRO (State 
Commission for the Elrctrification of Russia) r’an. The main way to increase 
etfictency in the ur of computer equipment, said Academician N. P. Fedorenko, 
lies in the very dire tion of that use--and for what goals’? If the electron- 
ic computer is used ¢,. a gigantic adding machine, that far from completely 
exhausts the possibilities that electronic computers have. Substantially 
greater possibilities .re opened up for the electronic computer when econon- 
ic mathematical methods are used to opt imize analysis and administration. 

such methods cannot be used for practical purposes without the electronic 
omputer, as enormous volumes of calculations are required. 


» step new in principle in the development of economic-mathematical model ing 


is the transition to construction of optimization models of groups of sectors 
forming a multi-sector complex. 


it is necessary, said the speaker in conclusion, to improve the effective- 
ness of all economic levers: centralized planning, the economic mechanisn, 
the organizational structure of management and the technical base for the 
entire complex of the solution of those problems. 
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rofessor V. N. Chetverikov, director of the Institute of Problems of Higher 
ools, presented a report entitled, he state and prospects of the auto- 


* ’ 


- » | 7 . -~ s hed 7 - . ha — .. 
ited management system for higher schools. 


Much work has been done in recent years on the creation and introduction of 


that ystem int perati m. said the reporter, a system developed as a multi- 


level hierarchical system consisting of the OASI (automated sector management 


syste f the USSR Minvuz (the upper level), the OASU of the minvuz's of 
the union republics (the middle level) and the ASU of in lividual VUZ‘s (the 
wer level). 
work mn the reatior f the lower link is being done in over 150 VUZ‘s of the 
try. eparate subsyster ind systems of tasks are functioning in over 
’*s, Mostly in automati inagement systems for higher educational in- 

titutions are of the subsystems "Abiturivent™ ("Matriculant’) and next “Tek- 

, iy kontrol’” ("Current Checking") (advancement, attendance and “session’). 


‘xperience in the peration r A subsvstet in VU, ; shows that the intro- 


ict n I iT ASI improves the juality f the educationa! process and scien- 
t i i t nd the rhyt icity f the work of functional subdivisions of 
. res t re iGministrative nne] ind teacher of the VUZ trom the 
| rma é ; f£ tine work, etc. 
t rent Five-Year Plan w n developed mainly on the creation of 
for higher pI ind e 0, for Minvuz’ f the union republics. 
ere are still it insolved pr ere, but the organizational, legal 
informational programs and irdw f an automated sector management sy: 
ter reated by the present time, ar ! vanc: idea iT ne development 
‘ . ‘ 6 7, S| ’ . 


re reat ins i Téa Da Lor i eleration of wor?r r hat sult ject. 








The reporter discussed also the work of the Council of Chief Designers of 
the ASU for higher schools and scientific research work in the area of the 
further improvement of that system. 


In conclusion he enumerated the main directions in which the ASU of higher 
schools will be developed. 


Dector of Economic Sciences E. N. Khotyashov (deputy director of the VNIPI 
[All-Union Scientific-Research and Planning Institute] OASU) presented a 
report on “Urgent tasks in automating ASU planning.” He spoke about what 

has been done in recent years in the area of the automation of planning, 

in particular, on classification, which includes four subclasses: element 
planning, subsystem, object and model planning. Of great importance, he 
noted, in the matter of introducing automation of ASU planning is the col- 
lection “Avtomatizatsiya proyektirovaniya sistem upravleniya”™ ("Automat io. 

of Management System Planning”), edited by Academician V. A. Trapeznikov and 
regularly published by “Statistika” Izdatel'’stvo. One can completely agree 
that a management system as such is a living organism, constantly developing. 
In other words, one can cite many examples where an excellently constructed 
system after several years of functioning, if it is not constantly modernized, 
gradually dies off. It is necessary to maintain the viability of the ASU as 
a mechanism that permits in principle management of a given object. In our 
view, it is necessa.‘y to plan the AS! oriented toward constant development 
anc to find and name its adaptive properties by means of which the system 

can adjust itself to change of the object of management. The first organiza- 
tional steps have already been made in that direction. The reporter briefly 
discussed the classification of properties, their specification and the ways 
to solve some organizational questions of this important direction. 


G. Pronin, chief of the GUVR [expansion unknown] of the USSR Central Sta- 
tistical Administration, presented a report on "Urgent problems of the devel- 
omment of the ASGS (automated system for state statistics). He discussed 
in detail the problems in the creation of the ASGS and the steps in the cre~- 

n and introduction of its first line into operation. In the Tenth Five- 
Year Plan, the reporter emphasized, it is planned to introduce the second 


\‘SGS Line, which is to assure a higher degree of automation through the equip- 
ent of the computer system of the USSR Central Statistical Administration 
with third-generation electronic computers and the application of new tech- 
logical solutions and, in the final account, improvement of the quality of 


onom i inmalysis of statistical data. 


n the Tenth fF 


ive-Year Plan, the reporter said, work is being done on the 
urther development of the computer system of the USSR Central Statistical 
\dministration, dirwcted toward assuring the functioning of the second ASGS 
line, processing the data ot the All-Union Population Census, assuring the 
creation of experimental! time-sharing computer centers and the performance 
of con puter work for enterprises and organizations of the national economy. 











Having discussed the technical base of the ASGS in detail, the reporter em- 
phasized that the computer system of the USSR Central Statistical Administra- 
tion needs specialists who have mastered well systems data processing tech- 
nology, including that used under remote processing conditions, and who know 
so! tware. 


andidate in Economic Sciences V. P. Tikhomirov, general director of the 
[sentrprogrammsistem Scientific Production Association, USSR Ministry of 
strument Making, Automation Equipment, anc Control Systems, dwelt on prob- 


iems in the production and application of ASU software. 


> 


r iid that a specialized organization has been created in the country that 


studies in a centralized manner problems in providing software. Then the 
il about the centralized stock of packages of applied 
rograms and of the need to create their methodological developments. The 
reporter then shed light upon the prospects of development of a general state 
4 


fund of algorithms and programs, which must always be in working condition. 


ive sections worked at the conference: section 1--"AS! software’ ({subsex 
t ior “Economic mathematical methods in AS'!'s'}; section 2--"Providing the 
with information’: section %3--"Automation of A planning ; section 4-- 
Automated management systems for industrial enterpr iss production assoc ia- 
tions and sectors of the national economy : ction S--"Automated management 
tem for higher schools.” 

mined in section 1 (Chairman, Professo: . V. Shurakov, doctor in economi{ 

em es) were methodological quest ior if the use of systems for the manage- 

t of data basé ind ASU tasks, automation of the coding and retrieval of 
elements ot mplex nomenclatures, expertence in th ise of the STOD-2 (Cinte- 
yrate lata proce ing} t 1 to ‘ lve AS task . Oni met hod< logical a pects 

ccomplishing the accelerated fulfillment of complex procedures, modifica- 
, f the package of applied programs for control of stocks on the basis of 

I T Ot tructure of the t f conversion, the input language ot! 

t tv icKet | prograr for ‘ ulation and ptimizatior ' the parameter 
: ed hiert lit is reasing the efticiency of work 
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"piler with expands lebugeing { sibilities, a systen f generation of A 

tware, a te nology for the production I athematica!l d umentation ot 
oT ra , the proce ing of moressed data in an ASL, a procedure for esti 

‘ting ¢ rrect tware ) ed em for the solution of ‘ 
! tat t pr , the r } tr tior yf tware 
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Discussed in section 2 (Chairman, Professor B. M. Drozdov) were mainly ques- 
tions of the development and maintenance of general system software of the 
automated system for planning catculations of the RSFSR Cosplan, structural 
and semantic ordering of the subject area of financial and economic analysis 
in the development of OASU software, the automated system for maintenance of 
the All-Union classifiers--one of the links of ASCS software, automation of 
management of the computer center, formalization of the planning of OASU soft- 
ware, methodological problems of ASU creation use of man-machine procedures 
for creation of AS" software, construction and functioning of the information 
base of the system for management of economic objects, increase of the reli- 
ability of statistical data processing, indicators of data reliability in 

the ASU, organization of information reference and information retrieval sys- 
tems, planning the logical structure of a data base, one approach to the 
structuring of the information base, the use of methods of selective research 
in ASU, evaluations of the functioning of time-sharing computer centers on 
the basis of a normative system of indicators, etc. 


Fxamined in section 3 (Chairman, Doctor in Feonomic Sciences 7. F. Alferova) 
were methods of automating planning in the functional subsystem of the OASU, 
juestions of the automation of planning: structure of data bases for AS! 

tasks and the structure of control by the method of organizational modeling 
y| irdware, multiple-user computing and data processing systems, auto- 


mated systems for planning calculations, data processing systems in an ASU, 





iseussed in section 46 (Chairman, Professor S. I. Volkov, doctor in economic 
ces) were problems connected with the creation of automated problems of 
gement of sectors of the national economy, industrial enterprises and 


lations. Much attention was turned to questions of improving the tech- 
no log ' data processing, systems planning of AS'’, improvement of the tech- 
logy of AS creation, statistical and economic-mathematical processing of 
iltural data, economic problems of the processing of information on the 
mprovement of management, optimization and imitation during the posing and 
ition of problems in an automated system for planning calculations, an 
pitomatec system for management of census data processing, the information 
' tasks of operational control in an automated enterprise management 


tem, the interaction of automated management systems in connection with 
tatewide automated maragement system, investiyzations of information sys- 


t nder the nditions of a hierarchical structure of management and 
1 
in section 5 (Chairman, Professor A. V. Vlasov) were various ques- 
i nnection wit t he reation of management systems for higher schools. 
particular, there were discussions of questions of analysis of the inter- 
etl etween the acvancement of students and the level of their pre-VU7Z 
preparation in the syste itomated management systems for higher educa- 
tion futions, guests of management in the V7, the organization of 
t lata during the operation of automated management systems for 
ypher « 1} institution t the correspondence system of instruction, 








the complex of programs of dialog management of the data base in the subsys- 
tem “Abituriyent,” methods of selecting the functional structure of automated 
management systems for higher schools, mathematical modeling of the subsystem 
of that ASU, “Preparation of specialists," and other questions. 


A 
M 


division chief of the USSR Gosplan, R. L. Ashastin, and the rector of the 
(ESI, 


Professor V. V. Sturakov, spoke at the concluding plenary session. 


R. L. Ashastin shed light in detail on the use of computer technology in our 
country in the current five-year plan and in the long term. In particular, 
he spoke of Soviet displays that will permit considerably reducing expendi- 
tures of paper data carriers, of the development of the production of pro- 
cessors, mini-computers, etc. 


The speaker examined problems connected with software and the development of 
new Soviet models of computer technology. 


The rector of MESI, Protessor V. V. Shurakov, spoke of problems in the prepa- 
ration of machine data processing system personnel. He gave a detailed an- 
alysis of what has been done and is being done at the MESI in the area of 
machine processing of economic data. 


The wide level ot development and introduction of machine data processing 
systems in practically all sectors of the national economy of the country 
requires also the presence of highly qualified specialists in the organiza- 
tion of management, systems engineering, data processing and computer tech- 
nology. 


In order to develop and introduce data processing systems it is necessary 
first of all to thoroughly understand the principle of organization and the 
economics of modern production and to perfectly master one's specialty. It 
is necessary to clearly determine the functions of each one working in the 
area of ASU, even in the planning stage to clearly conceive the character of 
is activity and interaction with other specialists in the process of solving 
problems of control. The requirements are growing with each year, the speaxer 
said. For example, a mathematician who participates in the development of an 


AS' is obliged not only to possess a complex of habits of machine solution of 
problems according to the theory of operations research but also to be able 
to effectively analyze systems and model them with electronic computers, and 
also have professional training in the area of the theory of complex systems 
and specific economics. And the developer of an AS! must know the eco- 
nomics of the enterprise, must have mastered methods of optimizing solutions, 
be able to formulate a task, construct a mathematical model, etc. The mana- 
ger of the operating subdivision of an ASU also needs knowledge of psychology, 
sociology, economics and the history of science and technology. V. Shurakov 
ilso listed the requirements presented to the MESI for future specialists in 
the organization of echanized processing of economic intormation, sutomated 


4 


management systems, applied mathematics and economic cybernet ti 


a 











The rapid development of the data processing industry and the constant in- 
provement of machines stipulates uninterrupted attention to resources, up- 
keep, organizational forms and methods of preparing personnel. Then an enu- 
meration was given of the main directions of activity of the MESI collective 
on improvement of the preparation of specialists in the area of use of elec- 
tronic computer technology. 


Specialists of countries of socialist collaboration--the Czechoslovak Social- 
ist Republic and the Hungarian People’s Republic--spoke at the plenary ses- 


sion. 


Then recommendations were adopted, the implementation of which will contri- 
bute to the solution of many problems in the creation of ASl. 


PYRICHT: Izdatel’stvo “Statistika,” 1979 








B. Organizations 


RESEARCH COMPUTATION CENTER 


Leningrad VECFERNIY LENINGRAD in Russian 16 Mar 79 p 


: : a] 
'interview} 
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Text Today we respond to our reader's request and publish an 

interview with the director of the Leningrad Sc tent tif ic 

Research Computer Center of the USSR Academy of Sciences, 

swector of Technical Sciences V. M. Ponomarev. 
“Our center as actually been given the functions and rights of a sctentif ic 
research institute,” says V. M. Ponomarev. “All of our collective'’s activi- 
ties are provisionally separated into two parts. The first is t a’ Sompu- 
tation ceater activities. We have organized a powerful computer ex to 
serve all the USSR Academy of Sciences’ establishments in the nor vwest- 
ern part of the country. The second part of our work is purely leniific. 
Using our specific capabilities, we are performing fundamental work in the 
field of the automation of scientific research and management. This con- 
sists of looking for methods for the best and optimum utilization of compu- 
ter technology in order to improve the efficiency and quality of scientific 


research. This includes, for example, the solution of such complex and in- 
tegrated scientific problems as the economic and social development of a 
region, ecological questions, the management of complicated technical com- 
pleves, anc sO on. 

‘lt is a well-known fact that the lume of scientific research and the 
mount of information that must be pr ceased in connection with it are con- 
tantly growing. It has been calculated that for every saciercific result, 
thi mount doubles on the average of every 15 years. Such an “avalanche” 
of information is capably o!f severely retardi any research and making it 
more difficult. Really, one cannot work on any subject without knowing 
everything that has previously been done in the field and what is being done 
lor oarallel ling One has t dig throug ‘ast and ever-growing strata 
' ition. », Al é ise © normai ethods in hisc work, he will 

pen re and ire t ist on ooking for information. It is possible 

t rea } ituation where a scientist suddenly scovers, one tine day, 

that fr norning ight he has mer been locking for information and 
hec om i cquainteu wit it That meat there i: time left for his bast 
WOT F 








In order to avoid this, we have set up such centers as ours, equipped wit? 


omputers with memories having huge capacities. The capabilities of the 
newest third-generation computers are such that their use within the frame- 


work of a single scientific research institute or laboratory is as yet un- 
feasible, since only a small part of their capacity would be used. This is 
why we have introduced the collective method of using such computers. We 
have organized a center with a general-purpose memory of huge capacity and 
at ive mmunication links with most academic institutions in this area, 
whi enables them to make operational use of our capacity. 

is im no way Means that scientific research institutes and laboratorics 
will not have their own computers. ‘“o, computers with the proper capacities 
will remain there. They are neeced for the solution of everyday problems. 
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INFORMATION-MEASURING SYSTEMS EXPERT MIKHAIL PETROVICH TSAPENKO CELEBRATED 
Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 5, 1979 p 18 
[Article: "We Celebrate an Anniversary” | 


; owe | 
La OAL) 


Mikhail Petrovich Tsapenko--a leading Soviet scientist in the field 
of 


information-measuring technology has reached the age of 60. 





se 


{f Technical Sciences, Professor M.P. Tsapenko was a participant in the 


his postwar activity has been associated with the 


advanced scientific and engineer ing Qi in domestic instrument 
vich is ne of the founders of the digital trend i° asuring tech- 
is the greatest specialist in the field of inftormati. -measuring 
His ideas have been the foungation of the creation o' any 


inetruments 


diverse functional purposes and of important elements of automat t< 








M.P. Tsapenko's talents were evidenced especially clearly in the 60's, when 
nis activities were associated with the USSR Academy of Sciences Siberian 
Division Institute of Automatic Equipment and Electrometry, where he worked 
as deputy director of scientific work at the institute and as chief of one 
of the designing laboratories. Here in 1963 Mikhail Petrovich successfully 
defended his doctoral dissertation on information-measuring systems, and in 
19606 was awarded the title of professor. 


At the present time M.P. Tsapenko is head of the department of information- 
measuring technology at Novosibirsk Electrotechnical Institute. 


Simultaneously with extensive and fruitful teaching activity, in his department 
active scientific research is under way, based on extensive communication with 
industry. 


Mikhail Petrovich is a highly active pub.ic figure and an organizer and per- 
manent member of organizing committees for all-Union conferences on information- 
measuring technology. The scientific interests he represents are always pro- 
gressive and topical and concern the gost faportant practical problems of 

modern instrument making. 


r his great scientific, scientific organization and sociopolitical work, 
'.P. Tsapenko has been awarded orders of the Red Banner of Labor and the 
blem of Honor and four medals. 


“M.P. Tsapenko has for many vears been 4 permanent active assistant to the 
cGitorial board of this journal. 


elebrating his birthday, we wish him a long ‘ruittul career in the interests 
mestic instrument making, sound health and great human happine 


PYALGHT: I2edatel*stvo Mashinostrovenive, PRIBORY I SISTEMY UPRAVLENIYA, 1979 














NEW BOOKS ANNOUNCED 
Computers and Automated Management Systems 
Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 5, 1979 pp 10, 32, 38, 45 


(Text! In the first half of 1979 Izdatel ‘stvo Statistika will publish the 
following books on computers and automated management systems: 


“Avtomatizatsiya proyektirovaniya sistem upravieniya™ {Automation of the De- 
sign of Management Systems], collection of articles, edited by V. A. Trapez- 
nikov, Moscow, Statistika, 1978, 196 pages, illustrations, hardcover, 0.90 
rubles, 15,900 copies. 
This collection includes articles of both an organizational and procedural 
nature, reflecting various aspects of the problem of automating the design 
management systems (ASU's), fundamentals of automation, questions re- 
lating to algorithmic and methodological support, methods of solving problems 
the automation of design, etc. 


Lipayvev, V. V. “Raspredelenive resursov v vychislitel*nykh sistemakh” [Dis- 
tribution of Resources in Computing Systems|, monograph, Moscow, Statistika, 
1979, 19 quires, 1.20 rubles, 12,000 copies. 

thi tudy an analysie is made of the effectiveness of methods of distri- 
uting capacity in single- and multi-processor, as well as in mult i-computer, 


computing systems]. A description is given of methods o optimization 
wv characteristics are given of the distribution of buffer and mult i-levei 
memory capacities. Recommendations are given on the employment of various 


theds of distributing resources in organization of the computing process. 
* bh rr? . i . ¥. "Din .. we iva O pe ratora Yes rw '| anu /oo k tor t he Unit ied 
yetem (Y« } omputer per stor], practical manual, Moscow, Statistika, 1979, 
io? 4 es, illuetrat tons, 75 rubles, 60,000 copies. 
7 ok represents a manual for the practica( utiligation of DOS YeS [Yes 
lisk operating systems; and OS YeS |YeS operating systems! operating systems 
in computers of the Unified System (YeS computers). The capabilities of 
perating systems are di issed. Their functioning syetems are illustrated 


185 








in different examples of utilizing instructions and in examples of assign- 
ments. Individual chapters are devoted to the “Administrator” and “Kros” 

ross! programs, making it possible to increase the capacity of DOS Yes 
und OS YeS operating systems. 


Pa . *» ® ™ c ’ : ™ re . , 
Flektronnaya vychislitel’naya mashina YeS-1022 The YeS-1022 Computer), 

. : r) - . " Tr) , . - . 4 
pract al manual. . P. Rachkov, A. P. Konmdrat’'yev, V. M. Lenkova, ef ai, 
Moscow Statistika, 1979, 14 quires, illustrations, hardcover, 80 rubles, 
3. >p i« 

In thie handbook are discussed the composition, structure, functional systems 


‘ operation of individual units, processor blocks and input/output channels. 
’ , ’ 
Maior attention is paid to structural features and operating algorithms o! 


_ ' " 5 , , : 
the processor an hannels, which have made it possible with the same equip- 
. ¥ } . _ » 4 , . ’ 
ent t to improve the capacity of this model four- to sixfold as compared 
wit . Ye LOL mt ster. 
hese bool ire intended tor A levelopers, research engineers, operators 
: eries puters, specialist involved in the introduction of computer 
, , " 7 . oe * 
tec*’nology, and aleo for teachers and students in \ s in appropriate fields 
‘ ae it 138n 
. : . . ’ 
hese hook can be acquired ir kstores which dieseminate sociopolitical 
} nt moa té« i .teratur« 
utomated tt yst roting ‘- 
’ BOF ISTe PRAVLINI sian “o 5, 19/9 p i 
t Rakayvey, De klyar , A. Vv. and Lornitea, rovert irovanive 
ratsiva eratsionny?® tem A esizt ind rganizat ion : A 
erating ter mis khbnika, 1978, 142 pages, * opies, 0.65 rubles 
‘ Tae erat ” : ‘ 7: 9 ’ is fural ‘rar ‘ rmat tor ‘ sts 
_- . : . . ar ' oper .? g * @FT i * iy 
‘ ‘ rs . ‘ | * 1 PP isi? } ’ tT? tL « t 
, . or . ‘ ‘ats pr ‘ ing ‘ ript 
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